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By  DEWHVRST  BILSBORROW. 


Pah  to  the  Bard!  who  lung,  from  Chaos  hurl’d 
How  funs  and  planets  form'd  the  whirling  world ; 

How  fphere  on  fphere  Earth’s  hidden  ftrata  bend, 

And  caves  of  rock  her  central  fires  defend ; 

Where  gems  new-horn  their  twinkling  eyes  unfold,  J 

And  young  ores  fhoo*  in  arbovefcent  gold. 

How  the  fair  Flower,  by  Zephyr  woo'd,  unfurls 
Its  panting  leaves,  and  waves  its  azure  curls ; 

Or  fpreads  in  gay  undrefs  its  lucid  form 

To  meet  the  fun,  and  fhuts  it  to  the  ftorm;  sa 

While  in  green  veins  impaflion’d  eddies  move. 

And  Beauty  kindles  into  life  and  love. 

How  the  firil  ernbryon  fibre,  fphere,  or  cube. 

Lives  in  new  forms,— a line, — a ring,— a tube  5 

Clofed  in  the  womb  with  limbs  unfinifh’d  laves,  , 5 

Sips  with  rude  mouth  the  falutary  waves ; 

Seeks  round  its  cell  the  fanguine  ftreams,  that  pafs. 

And  drinks  with  crimfon  gills  the  vital  gas ; 

Weaves  with  foft  threads  the  blue  meandering  vein, 

The  heart’s  red  concave,  and  the  filver  brain  , Zfc 

Leads  the  long  nerve,  expands  the  impatient  fenfe, 

And  clothes  in  filken  Ikin  the  nafcent  Ena. 

Erewhile,  emerging  from  its  liquid  bed, 

It  lifts  in  gelid  air  its  nodding  head  j 

The  light’s  firft  dawn  with  trembling  eyelid  hails, 

With  lungs  untaught  arrefts  the  balmy  gales  ? 

Tries  its  new  tongue  in  tones  unknown,  and  hears 
The  ftrange  vibrations  with  unpra Clued  ears  * 

Seeks  with  fpread  hands  the  bofom’s  velvet  orbs. 

With  clofing  lips  the  milky  fount  abfbrbs ; 30 

And,  as  comprefs'd  the  duicet  ftrearna  (lift if, 

Drinks  warmth  and  fragrance  from  the  living  rib 
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Eyes  with  mute  rapture  every  waving  line. 

Prints  with  adoring  kifs  the  Paphian  fhrine, 

And  learns  ere  long,  the  perfcft  form  confefs’d, 

Ideal  Beauty  from  its  mother’s  breaft. 

Now  in  ftrong  lines,  with  bolder  tints  defign’d. 

You  Iketch  ideas,  and  portray  the  mind; 

Teach  how  fine  atoms  of  impinging  light 

To  ceafelefs  change  the  vifual  fenfe  excite  : 40 

While  the  bright  lens  collects  the  rays,  that  fwerve. 

And  bends' their  focus  on  the  moving  nerve. 

Jfow  thoughts  to  thoughts  are  link’d  with  viewlels  chains, 

Tribes  leading  tribes,  and  trains  purfuing  trains  ; 

With  lhadowy  trident  how  Volition  guides,  45 

Surge  after  furge,  his  intellectual  tides  ; 

Or,  Queen  of  Sleep,  Imagination  roves 
With  frantic  Sorrows,  or  delirious.  Loves. 

Go  on,  O Friend  ! explore  with  eagle-eye; 

Where  wrapp’d  in  night  retiring  Caufes  lie : JO 

Trace  their  flight  bands,  their  fecret  haunts  betray, 

And  give  new  wonders  to  the  beam  of  day  ; 

Till,  link  by  link  with  Hep  afpiring  trod. 

You  climb  from  Nature  to  the  throne  of  God. 

So  faw  the  Patriarch  with  admiring  eyes  JJ 

From  earth  to  heaven  a golden  ladder  rile  ; 

Involv’d  in  clouds  the  myltic  fcale  afcends, 

And  brutes  and  angels  crowd  the  diftant  ends. 

TslN.  Coi.  Cambridge,  Jan  1,  1794- 
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preface. 


The  purport  of  the  following  pages  is  an  endeavour 
to  reduce  the  fads  belonging  to  Animal  Life  into 
clafies,  orders,  genera,  and  fpecies  j and,  by  comparing 
them  with  each  other,  to  unravel  the  theory  of  difeafes. 
It  happened,  perhaps  unfortunately  for  the  inquirers  in- 
to the  knowledge  of  difeafes,  that  other  fciences  had  re- 
ceived improvement  previous  to  their  own  ; whence,  in- 
ftead  of  comparing  the  properties  belonging  to  animated 
nature  with  each  other,  they,  idly  ingenious,  bufied  them- 
felves  in  attempting  to  explain  the  laws  of  life  by  thofe 
of  mechanifm  and  chemiftry  ; they  confidered  the  body 
as  an  hydraulic  machine,  and  the  fluids  as  palling  through 
a feries  of  chemical  changes,  forgetting  that  animation 
Was  its  elfential  charaderiftic*  , 

The  great  Creator  of  all  things  has  infinitely  diver- 
filled  the  works  of  his  hands,  but  has  at  the  fame  rime 

(lamped 
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fcamped  a certain  fimilitude  on  the  features  of  nature, 
that  demonftrates  to  us,  that  the  whole  is  one  family  of 
one  parent.  On  this  fimilitude  is  founded  all  rational 
analogy  > which,  fo  long  as  it  is  concerned  in  compare 
ing  the  eiiential  properties  of  bodies,  leads  us  to  many 
and  important  dilcoveries  ; but  when  with  licentious  ac= 
tivity  it  links  together  objects,  otherwife  difcordant,  by 
fome  fanciful  fimilitude  ; it  may  indeed  colled  orna- 
ments for  wit  and  poetry,  but  philofophy  and  truth  re- 
coil from  its  combinations* 

The  want  of  a theory,  deduced  from  fuch  ftrid  anal- 
ogy, to  condud  the  pradice  of  medicine,  is  lamented  by 
its  profelfors  ; for,  as  a great  number  of  unconneded 
fads  are  difficult  to  be  acquired,  and  to  be  reafoned  from, 
the  art  of  medicine  is  in  many  inftances  Iefs  efficacious 
under  the  diredion  of  its  wifeft  praditionefs ; and  by 
that  bufy  crowd,  who  either  boldly  wade  in  darknefs,  o? 
are  led  into  endlefs  error  by  the  glare  of  falfe  theory,  it 
is  daily  pradifed  to  the  deftrudion  of  thoufands ; add 
to  this  the  unceafing  injury  which  accrues  to  the  public 
by  the  perpetual  advertifements  of  pretended  noftrums  $ 
the  minds  of  the  indolent  become  fuperflitioufly  fearful 
of  difeafes,  which  they  do  not  labour  under  ; and  thur 
beccme  the  daily  prey  of  fome  crafty  empyric. 

A theory  founded  upon  nature,  that  fhould  bind  to* 
gether  the  fcattered  fads  of  medical  knowledge,  and  con. 
verge  into  one  point  of  view  the  laws  of  organic  life, 
would  thus  on  many  accounts  contribute  to  the  interefl 
of  fociety.  It  would  capacitate  men  of  moderate  abili- 
ties 
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ties  to  pra&ife  the  art  of  healing  with  real  advantage  to 
the  public  ; it  would  enable  every  one  of  literary  ac* 
quirements  to  diftinguilh  the  genuine  difciples  of  medi- 
cine from  thofe  of  boaftful  effrontery,  or  of  wily  addrefs  j 
and  would  teach  mankind  in  fome  important  fituations 
the  knowledge  of  the mf elves. 

There  arefome  modernpra&itioners,  who  declaim  againft 
medical  theory  in  general,  not  confidering  that  to  think 
is  to  theorize  $ and  that  no  one  can  diredt  a method  of 
cure  to  a perfon  labouring  under  difeafe  without  think- 
ing, that  is,  without  theorizing ; and  happy  therefore 
is  the  patient,  whofe  phyfician  poffeffes  the  belt  theory*, 

The  words  idea,  perception,  fenfation,  recollection*, 
fuggeflion,  and  afibciation,  are  each  of  them  ufed  in  this 
treatife  in  a more  limited  fenfe  than  in  the  writers  of  met- 
aphyfic.  The  author  was  in  doubt,  whether  he  fliould 
rather  have  fubflituted  new  words  inflead  of  them  ; but 
was  at  length  of  opinion,  that  new  definitions  of  words 
already  in  ufe  would  be  lefs  burthenfome  to  the  memory 
of  the  reader. 

A great  part  of  this  work  has  lain  by  the  writer  above 
twenty  years,  as  fome  of  his  friends  can  teftify  .:  he  had 
hoped  by  frequent  revifion  to  have  made  it  more  worthy 
the  acceptance  of  the  public  ; this  hoWever  his  other 
perpetual  occupations  have  in  part  prevented,  and  may 
continue  to  prevent,  as  long  as  he  may  be  capable  of  re- 
vifmg  it ; he  therefore  begs  of  the  candid  reader  to  ac- 
cept of  it  in  its  prefent  date,  and  to  excufe  any  in- 
Vol.  I.  k 
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accuracies  of  expreflion,  or  of  conclufion,  into  which 
the  intricacy  of  his  fubjeft,  the  general  imperfe&ion 
of  language,  or  the  frailty  he  has  in  common  with  other 
men,  may  have  betrayed  him ; and  from  which  he  ha* 
not  the  vanity  to  believe  this  treatife  to  be  exempt. 
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T O 

THE  THIRD  LONDON  EDITION. 


The  Reader  fhould  be  apprized,  that  many  new  pages 
are  interfperfed  in  this  edition,  which  confifl:  of  pra&ical 
and  theoretical  obfervations,  as  the  whole  articles  on  He- 
micrania  idiopathica,  retroverfio  uteri,  aneurifma,  and 
the  appendix  to  the  feftion  on  Generation,  beginning  at 
No.  8.  as  well  as  the  diftin&ion  between  philofophy 
and  fophiftry  in  Se&  XV.  i.  5.  and  the  Ratiocinatio 
verbofa,  verbal  reafoning,  in  Clafs  III.  2.  2.  3.  and  fome 
others. 

Derby,  Jan.  1,  1801. 


In  the  former  editions  of  this  work  the  Materia 
Medica  [which  forms  Part  Ill.jj  was  placed  after  the 
fecond  part,  or  the  claffes  of  difeafes,  but  to  preferve  the 
more  equal  fize  of  the  volumes,  in  this  o£lavo  edition,  the 
publilher  has  placed  it,  with  the  afient  of  the  author,  aL 
ter  the  firfl  part. 
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TO  THE 

AMERICAN  EDITION 


CONTENTS  OF  THE  INTRODUCTION. 

ObjeB  of  the  firjl  part  of  the  Zoonomia.  Arrangement  of  living  motions*. 
Functions  referable  to  each  of  thefe.  Clarification  of  animated  aBion 
under  four  heads.  Influence  of Jlimuli  in  fufiaining  life.  Comparifotl 
of  Dr.  Darwin’s  doBrine  of  Jlimulus  and  exertion  with  the  Brunonian 
Elements.  Great  refemblance  acknowledged  by  the  former.  Which  of 
them  was  indebted  to  the  other  ? The  two  authors  efpoufe  fimilar  funda- 
mental principles.  Examination  of  the  Jlander  that  Brown’s  do  Brine 

was  but  a revival  of  ihe  opinions  of  the  ancient  Methodic  SeB.  Hifio ~ 
ry  of  that  fe£t.  A branch  of  the  Epicureans.  Sketch  of  the  Epicurean 
philofophy.  Application  of  this  to  medicine.  Reafoning  wholly  mechan- 
ical. Hifiory  of  the  opinions  concerning  life  fuperadded  to  mechanfn , 
from  Hippocrates  to  Cullen.  How  far  the  latter  had  proceeded.  Mer- 
its of  Brown.  AbjlraB  of  the  firjl  edition  of  his  Element  a, publifhed  in 
1780,  and  now  Very  rare.  Review  of  his  fecond  edition  in  1784. 
The  Englfih  work  a mere  tranflation  of  this.  Epitome  of  the  Bruno- 
nian Do  Brine.  V °.ry  different  from  the  notions  of  Fhemfon  and  Thef- 
falus.  DefeBs  in  Brown’s  fyjlem.  Room  for  improvements.  Great 
amendments  made  by  various  perfons.  IntroduBion  of  chemical  princi- 
ples and  modes  of  reafoning.  Infuffcient  to  explain  the  phenomena  of 
life.  Laudable  attempt  of  Dr.  Darwin  to  invefiigate  thofe  laws  which 
neither  mechanifm  nor  chemiflry  can  explain.  ObjeB  of  the  fecond  part 
to  form  a nofology,  or  catalogue  of  difeafes , by  a natural  daffificatior.  > 
founded  on  their  proximate  caufes. 

AN  attempt  has  been  made  in  the  firft  part  of  this  work  to  in- 
veftigate  the  complex  laws  of  animal  caufation.  Thefe  are  de- 
duced from  the  contractions  and  relaxations  performed  by  the  living 
fibres,  which  conftitute  the  mufcles  and  organs  of  fenfe.  Fibrous  con- 
tractions feem  to  conftitute  all  the  functions  of  animated  bodies, 
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cerning  life  and  its  fun&ions.  They  are  arranged  into  four  claff* 
es  of  motions,  which  form  the  foundation  of  all  juft  nofology  and 
pra&ice,  as  detailed  in  the  fecond  great  divifion  of  the  Zoonomia.  Vi- 
tal  motions  are  thus  called  irritative,  fenfitive,  voluntary,  and  affociated, 
according  as  the  parts  of  the  body  in  which  they  exift  are  endowed 
with  irritability,  fenfation,  volition,  or  Jympathy . This  quadruple  allot- 
ment of  functions  forms  a ftrong  and  peculiar  character  of  the  follow- 
ing work.  And  the  diftribu  tion  of  the  almoft  endlefs  variety  of  ani- 
mated phenomena  into  this  fourfold  and  lucid  arrangement,  is  a clear 
proof  of  the  diferiminating  and  generalizing  mind  of  the  author. 

But  in  all  thefe  conditions  of  the  fyftem,  whether  influenced  by  the 
vis  infita  or  the  vis  nervea,  by  voluntary  or  fympathetic  energy,  the  fen- 
forial  powers  are  fuftained  by  the  unceafing  operation  of  stimulants. 
The  theory  of  thefe  is  contained  in  the  twelfth  chapter  of  the  firft  part, 
and  exhibits  very  advantageoufly  the  do&rine  of  ftimulus,  and  exertion, 
or  as  it  has  been  more  generally  called,  excitement. 

There  is  a ftriking  analogy  between  thefe  fundamental  doftrines  of 
Dr.  Darwin  and  tbofe  contained  in  Dr.  Brown’s  Elements  of  Medicine. 
Our  author  was  aware  of  this,  and  to  guard  hirnfelf  againft  the  impu- 
tation of  having  borrowed  Brown’s  ideas  without  acknowledgment,  or 
of  being  merely  his  imitator,  he  obferves  that  “ the  coincidence  of 
“ fome  parts  of  this  work  with  correfpondent  deductions  in  the  Bru- 
“ nonian  Elemeiita  Medicirtos,  a work  (with  fome  exceptions)  of  great 
“ genius,  mutt  be  conndered  as  confirmations  of  the  truth  of  the 

theory,  as  they  were  probably  arrived  at  by  different  trains  of  rea- 
“ forcing.” 

In  vefpeft  to  originality,  thefe  is  great  difficulty  in  fettling  claims. 
In  this  cafe  however,  there  is  not  even  a fufn'.cion  that  Brown  derived 
any  thing- from  Darwin.  Both  might' indeed  have  come  to  fimilar 
cunclufiolis,  by  the  independent  exereife  of  their  reafon,  without  any 
communication  or  inlercourfe.  And  yet,  an  impartial  obferver,  prone 
neither  to  obloquy  nor  flattery,  Would  not  forfeit  bis  candour  in  fuf- 
pefting  that  a writer  of  Darwin’s  acutenefs  might  have  gathered  fome- 
thing  from  Brown,  who  publi fined  fourteen  years  before  him. 

Confidering  the  Brunonian  and  Darwinian  fyftems  as  refting  upon 
the  fame  pillars,  it  appears  to  me  there  may  be  both  ufefulnefs  and  cu- 
rioiity  in  fearching  and  digging  about  the  ground  on  which  they  ftand. 
In  performing  this  talk,  it  has  been  expected  there  Ihould  be  a ftate- 
ment  (hewing  how  far  thefe  doftrines  cf  the  Scott ifh  and  Engiifli  phy- 
ficians  are  themfelves  novel  or  modern,  or  whether  they  are  both  of 
the  old  fchool  and  derived  from  remote  and  ancient  fources. 

By  deciding  in  favour  of  their  modernity,  it  will  be  likewife  expect- 
ed that  a view . fiiould  be  given  of  the  Brunonian  fyftem,  that  it  may 
be  compared  with  the  cotemporary  doctrines  of  Cullen  and  Darwin. 
In  tm&  comparifon,  it  will  be  found,  that  Brown’s  merit  is  very  con- 
fpieuous.  The  three  diftinguiflted  authors  have  finifhed  their  earthly 
career,  and  they  and  their  writings  may  now  be  confidered  without 
envy  or  partiality.  To  itliofe  who  are  curious  to  trace  the  progrefs 
of  thefe  ooinions,  which  exert  fuch  extenfive  dominioa  over  the  mind, 
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thefe  introdudtory  remarks  may  perhaps  afford  fome  gratification. 
Others,  who  poffefs  not  the  take  or  leifure  for  fuch  enquiries,  may  pais 
them  over,  and  in  the  progrefs  of  obfervation  and  experiment  in  phyfics, 
within  a few  years,  fuch  a number  of  new  and  important  fadts  have 
been  brought  to  light,  that  many  philofophers  have  believed  the  peo- 
pie  of  the  prefent  day  were  poffeffed  of  a great  deal  more  knowledge 
than  the  moderns  of  the  three  laft  centuries,  or  their  ancient  prede* 
celfors. 

This  opinion,  in  particular,  has  been  deemed  well  founded,  and  true 
in  its  refpedt  to  medicine,  which,  at  this  time,  is  not  only  confidered 
fufceptible  of  nevV  expofitions  and  interpretations,  but  of  being  great- 
ly improved  and  enlarged,  both  in  theory  and  practice.  And  although 
among  thofe  who  think  thus  are  reckoned  moll  of  the  original  and  clear 
lighted  geniufes  of  our  time,  yet  there  are  not  wanting  fome,  and  thofe 
men  of  talents  and  reputation  too,  who  are  in  the  habit  of  thinking,  if 
the  ancients  knew  not  quite  as  much  as  burfelves,  yet  their  writings 
contain  the  leading  hints,  or  great  outlines  of  almoft  every  thing  difk 
coverable,  either  diredtly  expreffed,  or  fignified  in  allegorical  terms. 
This  literary  fuperftititon  has  been  carried  a great  way  ; and  if  it  had 
ffopped  at  declaring  the  Iliad  the  beft  of  polnble  poems,  or  the  Phil- 
ippics the  moft  finished  of  the  rhetorical  produdtious,  I Ihould  not  at 
this  time  have  troubled  myfelf  to  Contradict  it.  But  when  thefe 
euthufiaftic  admirers  of  antiquity  declare,  that,  in  matters  of  feience  as 
well  as  of  letters,  the  fubjedts  of  enquiry  have  been  exhaufted  two 
thoufand  years  ago,  and  that  no  idea  can  be  ftarted  which  is  not  an 
imitatiosi  of  fomething  that  a Greek  or  a Roman,  or  fome  body  elfe, 
had  thought  before,  I own  I am  a little  difpofed  tG  believe  their 
affertions  are  grounded  neither  in  truth  nor  in  the  nature  of  things. 
For  why  muft  we  refort  to  the  Platonists,  Stoics,  and  Peripa- 
tetics, for  do&rines  which  the  Academy,  the  Porch,  and  the  Lr» 
CEUM  never  knew  ? 

Thefe  remarks  are  made  in  confequence  of  an  opinion  propagated 
and  believed  by  fome,  that  a certain  method  of  reafoning  upon  medical 
fubjedts,  and  of  medical  pradtice  introduced  now  of  late  as  many  be- 
lieve, which  are  already  pretty  well  eftablilhed,  and  acquiring  rapidly 
more  and  more  adherents,  are  in  fadtbut  a revival  and  new  modelling 
of  the  opinions  and  procedure  of  the  Methodic  Sect,  founded  by 
Asclepiades,  the  cotemporary  of  Mithridates  and  Crassus. 

In  order  to  know  whether  this  opinion  is  well  founded,  1 (hall  en- 
quire what  the  philofophy  of  the  Methodic  Sedt  was. 

Its  founder,  Asclep i ades,  adopted  that  philofophy,  whofe  foun- 
dation had  been  laid  by  Anaxagoras,  Empedocles,  and  Heracli- 
tus, and  which  was  afterwards  wrought  up  into  the  Atomic  Syjlem,  by 
Leucippus,  and  Democritus,  of  the  Eleatic  Stfl ; who,  rejecting  ail 
metaphyfical  explanations  of  the  caufes  of  things,  undertook  the  inter- 
preting nature,  from  the  laws  of  matter  and  motion.  This  was  after- 
wards commented  upon,  enlarged  and  adorned  by  Epicurus,  fo  as 
to  form,  what  was  afterwards  called  the  Epicurean  Philofophy.  What 
the  details  of  this 
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Brucker.  and  his  tranflator  Enfield,  as  well  as  in  the  poem  of  Ll*« 
cretius,  who  has  confeftedly  attempted  a poetical  difplay  of  thefe 
very  dodlrines.  A general  view,  comprifing  a mere  Iketch  of  the  fyf- 
temof  this  AvJcS/Saxlo;  or  felf-taught  man,  as  he  called  himfelf  as  far 
as  connected  with  the  prefent  fubjedl,  is  all  I fhall  offer  here.  An 
Epicurean  would  explain  himfelf  thus  : — “ It  is  clear,  from  the  chang- 
“ es  which  natural  bodies  undergo,  that  there  is  a perpetual  formation 
“ and  deftruCtion  of  them  going  on  ; there  muft  then  exift  matter  of 
“ which  thefe  things  are  formed,  and  into  which  they  are  refolved  ; 
“ and  hence  proceeds  the  conclufion  which  is  the  ground-work  of  the 

fyftem,  that  a thing  can  neither  be  made  out  of  nothing,  nor  reduced 
“ to  nothing.  “ Nullam  rem  e nihilo  gigni  divinitus  unquam.”  The 
“ univerfe,  therefore,  as  to  its  conftituent  atoms  or  particles,  was  al- 
“ ways  as  it  is  at  prefent  ; and  confequently  matter  is  eternal.  The 
“workman  cannot  perform  anything  without  materials  ; and  thefe 
“ felf-exiftent  materials,  in  the  decay  and  renovation  they  undergo,  ac- 
“ count  for  the  phenomena  of  nature  and  of  art.  If  things  were  cre- 
“ ated  out  of  nothing,  then  every  kind  (hould  proceed  from  each,  and 
“ the  greateft  irregularity  enfue  ; men  (hould  be  produced  in  the  fea, 
“ fifties  on  the  land,  and  cattle  in  the  clouds  ; generation  would  be  ufe- 
“ lefs,  and  food  unneceffary  : if  they  returned  to  nothing,  then,  in  the 
“ courfe  of  pad  ages,  through  wade,  confumption,  and  lofs,  much 
“ muft  have  vanifhed  to  non-exiftence,  and  have  been  completely  anni- 
“ hilated.  But  neither  of  thefe  fuppofitions  is  true,  fince  out  of  the 
“ wreck  or  ruin  of  one  being  or  exiftence,  nature,  we  know,  without  an 
“ aft  of  creation  or  annihilation,  can  work  up  the  old  materials  into  a 
“ new  fabric. 

“ All  exiftences  in  nature  are  referable  to  two  kinds,  I.  Bodies ; 
“ and,  2.  The  inane,  or  void  in  which  they  exift. 

“ Our  fenfes  fatisfy  us  of  the  exiftence  of  bodies,  as  alfo  do  their 
“ adtions,  pafftons,  and  refilling  powers ; particularly  as  they  operate 
“ upon  each  other,  and  upon  our  touch  : 

“ Tangere  enim  et  tangi  nifi  corpus  nulla  poteft  res." — Lucret. 

“ For  nothing  but  a body  can  touch  or  be  touched.” 

“ From  the  exiftence  and  motion  of  bodies  is  inferred  the  exiftence 
“ of  fpace  ; and  the  effeft  of  bodies  operating  upon  each  other  is  de- 
“ nominated  “ an  event and  if  there  was  not  a void  there  would  not 
“ be  a poflibility  of  motion  ; for  if  a plenum  exifted,  then  every  portion 
“ of  fpace  being  clofely  impacted  and  wedged  with  folidity,  the  moft 
“ uniform  reft  and  dead  ftillnefs  would  pervade  the  whole  of  nature. 

“ As  to  bodies,  they  either  confift  of  elementaiT-  atoms,  or  of  fub- 
“ ftances  formed  from  thefe  ; and  thefe  primordial  particles,  notwith- 
“ (landing  fome  appearances  to  the  contrary,  are  fimple,  folid,  and 
“ indivifible. 

“ Sunt  igitur  solida,  ac  fine  inani  corpora  prima.” — I.ucret. 

“ Therefore  Elementary  bodies  are  folid  and  deftitute  of  vacuity.” 
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« All  thefe  atoms  poflefs  the  fame  general  properties,  and  do  not 
“ differ  from  each  other  in  any  effential  refped.  Though,  from  their 
« different  operations  upon  the  fenfes,  is  inferred  a difference  among 
“ them  as  to  fize,  fhape,  and  heavinefs.  Their  figures,  in  particlur, 
“ are  varied  in  an  endlefs  manner,  fo  as  to  take  on  every  mechanical 
“ form  : but  in  all  thefe  cafes  they  are  itill  infrangible  and  incapable 
“ of  farther  divifion. 

“ Each  atom  contains,  within  itfelf,  an  aftive  energy,  or  internal 
“ force,  by  which  it  is  either  conflantly  in  motion,  or  making  an  effort 
“ to  move  ; and  this  is  denominated  gravity.  Thefe  atoms,  impelled 
“ by  gravity  through  void  [pace  in  curvilinear  courfes,  if  rike  agair.fl 
te  each  other,  exercife  repelling  powers,  and  produce  vibration  or  agi- 
“ tation  ; and  as  this  gravitating  power  is  effential  to  matter,  it  can 
“ never  be  inactive,  but  muff  be  always  at  work,  and  has  been  io  from 
“ eternity. 

“ Every  compound  body,  being  made  up  of  individual  atoms,  there- 
“ fore  poffeffes  the  united  energy  of  them  all,  which  energy  is  the  foie 
“ agent  in  nature  ; but  by  reafon  of  their  different  figures,  their 
“ varied  magnitudes,  and  particular  fituations,  it  is  varioufly  modifi- 
“ ed  ; as  when  the  atoms  are  hooked  or  rough,  motion  will  be  retarded- 
“ among  them,  and  be  facilitated  when  they  are  round  and  fmooth,  as 
“ in  the  principles  of  fire  and  animation.  Bodies  thus  being  compof- 
“ ed  of  atoms,  derive  their  actions  from  the  energy  inherent  in  and 
“ proceeding  from  thefe  atoms. 

“ All  alterations  happening  in  bodies,  whether  in  their  fhape,  hard- 
“ nefs,  fweetnefs,  &c.  are  afcribable  to  the  change  taking  place  in  the 
“ arrangement,  difpofition,  See.  of  the  conftituent  particles  ; and  thus 
“ porofity,  tranfparency,  elarticity,  malleability,  &c.  are  to  be  account- 
“ ed  for  in  the  fame  way.  Gravity  being  an  effential  property  of  mat- 
“ ter,  all  corpufcules,  and  all  bodies  formed  of  them,  muff  be  heavy. 

“ Thus,  from  thefe  properties  of  bodies,  their  feveral  combinations 
“ and  mechanical  operations,  arife  other  more  complex  phenomena, 
“ referable  however  to  the  principle  of  motion,  fuch  as  the  heating  of 
“ bodies  from  the  influx  of  foft,  round  and  fmooth  particles  ; the  cool- 
“ ing  of  them  from  the  ingrefs  of  atoms  of  oppoiite  and  irregular 
“ figures ; even  fenfations,  both  of  the  pleafurable  and  painful  kinds, 
“ motion,  reft,  and  time  itfelf,  are  contingenees  to  bodies.  In  fhort, 
“ the  whole  phenomena  of  the  produftion,  growth,  nutrition,  decline, 
“ and  diffolution  of  bodies,  is  to  be  aferibed  to  an  alteration  of  ar- 
“ rangement  in  the  particles,  and  to  their  addition  or  fubtradlion. 

“ Minerals,  plants,  and  animals  were  thus  produced  in  the  beginning, 
“ according  to  thefe  mechanical  laws  of  matter  and  motion,  and  fo  was 
“ the  world  they  compofe  and  inhabit.  They  continue  to  propagate 
u their  kinds  in  regular  ways,  becaufe  nature  has  become  accullomed,by 
“ habit,  to  produce  them  in  an  order  fo  uniform  as  to  look  like  defign. 
“ The  eye,  however,  was  not  made  for  feeing,  nor  the  ear  foy  hearing  ; 
“ but  having  been  accidentally  formed  in  fuch  a way  as  to  anlwer 
“ thefe  purpofes,  the  fentier.t  principle  within,  which  is  co-exiftent 
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**  with  the  organization,  finding  them  fit  for  the  purpofes  of  fight  arid 
u hearing,  makes  ule  of  them  accordingly. 

“ Scntation,  proceeding  from  the  arrangement  and  texture  of  parti - 
cles,  is  to  be  afcribed  to  their  peculiar  magnitude,  Ihape,  combina- 
<£  tion,  &c.  fo  that  inftead  of  being  an  original  property  of  matter,  it 
‘f  is,  in  faCt,  only  an  occafional  quality.  Death  is  the  privation  of 
fi  fenfation,  in  confequence  of  the  feparation  of  the  fentient  principle 
from  the  body : and  this  fentient  principle,  when  a man  dies,  is  de- 
“ compounded  into  its  fimple  atoms,  lofes  its  fenfitive  powers,  and  goes 
“ into  other  forms  and  combinations.  The  foul,  in  this  refpeCt,  re- 
“ fembling  the  eye,  which  is  no  longer  capable  of  performing  it&func- 
<(  tions  than  the  connection  of  its  organized  texture  with  the  body  lafts.5’ 
What  Asclepiades  did,  was  to  apply  the  principles  of  the  Epi- 
curean Philofophy  to  medicine,  and  this  he  did  with  much  ingenuity 
and  acutenels.  Building  upon  that  hypothefis,  he  fuppofed  the  hu- 
man body  compofed  of  Epicurus’  ultimate  atoms,  which,  by  their 
figure,  proximity,  and  arrangement,  enabled  it  to  perform  its  functions  ; 
and  in  a particular  manner,  that  health  confided  in  the  fymmetry  and 
permeability  of  certain  paffages  through  the  firm  parts,  which  he  call- 
ed pores  ; and  the  clofing  up,  or  obftruCtion  of  thefe,  conftituted  dif- 
cafe.  He  imagined  the  fluids  to  be  formed  of  particles,  varying  in 
figure  and  fize,  and  thus  making  all  the  varieties  of  them,  from  the 
thick  eft  biood  to  the  molt  attenuated  animal  fpirits.  And  when  thefe 
fluids  moved  freely  through  their  pores,  the  body  was  found  ; but  when 
they  were  too  narrow,  fo  as  to  produce  ftagnations,  or  fo  oblique  as  not 
to  be  readily  paffable,  then  indifpofition  enfued. 

Such  were  the  leading  principles  of  Asclepiades,  and  he  had  ma- 
ny followers,  among  whom  Themison  of  Laodicea  was  the  mod 
eminent.  He  rejected  mofl  of  the  fubtle  and  laboured  reafonings  of 
pis  mader,  and,  declaring  fuch  minute  invedigations  were  ufelefs,  af- 
firmed, without  delccnding  to  particulars,  and  burthening  himfelf  with 
details,  a phyfician  need  only  make  himfelf  acquainted  with  the  gen- 
eral principles  of  difeafes.  Thefe,  he  faid,  all  belonged  to  two  claffes, 
I.  Thofe  proceeding  from  laxity  ; and,  2.  Such  as  were  caufed  by 
firidure.  All  that  was  neceffary  to  be  done,  therefore,  was  to  afeer- 
tain  to  which  clafs  any  given  difeafe  belonged  ; and  then,  if  to  the 
former,  to  preferibe  ajlringent ; if  to  the  latter,  relaxing  remedies. 

The  regular  and  fyftematic  plan  which  Themison  and  his  numer- 
ous followers  adopted  in  their  praCtice,  differing  very  widely  from  the 
conjectural  and  uncertain  mode  of  other  phylicians,  caufed  them  to  be 
called  Methodists  ; and  they  are  to  this  day  known  in  hiftory  by 
the  name  of  the  Methodic  Sect.  While  Themison  was  reflecting 
upon  his  fyflem,  and  endeavouring  to  advance  it  to  maturity,  he  died, 
and  the  unfinifhed  work  was  taken  up  and  completed  by  h;s  follower 
Thessalus.  He  lived  in  the  time  of  Nero  ; and  having  rejected, 
as  frivolous,  all  the  opinions  of  his  predeceffors,  he  declaimed,  with 
vehemence  and  fury,  againlt  the  phylicians  of  all  ages,  and  offered  to 
inltmCt  a beginner  in  the  art  of  medicine  in  the  ihort  duration  of  fix 
months.  And  then,  with  a degree  of  arrogance  aftd  impudence,  of 
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which,  as  no  parallel  is  known  to  have  exifted  in  ancient  times,  it  can 
only  be  found  in  the  hiftory  of  modern  quackery,  he  took  upon  him- 
ielf  the  appellation  of  visits,  or  the  conqueror  of  phyficians. 

After  Thessalus  the  fe<ft  began  to  decline  and  dwindle,  and  al- 
though Soranus,  Julian,  and  Moschion  retarded  for  a while  its 
downfall,  yet  it  was  totally  abforbed  and  loll  in  the  Galenic  DoS  rinse 
which  followed. 

Thus,  from  an  examination  of  the  Methodic  Syjlem,  it  is  evident  the 
explanation  of  every  thing  in  the  animal  economy  is  attempted  upon 
principles  of  mechanism  only. 

The  firft  notice  of  any  thing  elfe  requifite  to  give  life,  and  regulate 
its  functions,  feems  to  have  occurred  to  Hippocrates,  the  cotempo- 
rary of  Democritus  and  Leucippus.  The  to  of  this  faga- 

cious  obferver,  as  the  interpretation  of  the  word  imports,  obvioully 
means  an  exciting  power  in  animals  : and  the  effedls  of  animation  re- 
fulting  from  this,  imperfectly  known,  and  badly  explained,  doubtlefs 
give  rife,  according  to  the  opinion  and  judgment  of  the  different  wri- 
ters, to  the  Nature  of  Sydenham,*  the  Aura  Vitalis  of  Van  Hel- 
MONT,j'  the  Vis  nature  Medic  airix  of  Gaubius,J  the  Anima  Medica 
of  Stahl  and  Nichols, $ and  the  learned  and  curious  treatife,  enti- 
tled Impetum  Faciens,  of  Kaauw  Boerhaave.|| 

And  here  it  is  worthy  of  remark,  that  from  Hippocrates  to 
Brown,  all  writers  entertain  the  opinion  of  a principle  or  power  with- 
in, exifting  as  th tcavfe  of  life,  as  appears  by  the  adlive  fignification  of 
all  their  terms  ; whereas  the  idea  of  the  Brunonians  is,  that  the  or- 
ganized animal  folid  poffeffes  no  internal  energy,  and  would  always  re- 
main inaftive,  unlefs  excited  by  ftimuli  from  without ; they  therefore 
fpeak  of  the  vital  capacity  in  the  pajjive  voice,  as  only  fufceptible  ©f 
being  adled  upon. 

Herman  Boerhaave,  in  his  account  of  the  difeafes  of  a lax  and 
of  a rigid  fibre,  feems  again  to  relapfe  into  the  mechanical  confideration 
of  thel'e  things  ; but  Haller,  by  his  numerous  and  luminous  experi- 
ments on  fenfibility  and  irritability,  led  the  way  to  a right  mode  of 
purfuing  and  underftanding  fuch  enquiries. 

The  attention  of  Hoffman  had  been  turned  to  the  confideration  of 
the  nervous  fyftem,  as  influencing  difeafes,  more  particular  than  any 
other  perfon  ; and  from  his  writings  were  probably  taken  the  hints 
which  terminated  in  Cullen’s  dodirine  of  Excitement  and  Collapfe , 
in  his  Phyfiological  Tract  enlarged  afterwards,  and  applied  to  prac- 
tice, 

* Opera  Paffim. 

j-  Equidem  feiant  Spiritum  effie  aliquem  iliud  imp  sin  m faciens  Hippocrates , 
vitte  clavum  manu  fua  tenens  (Ort.'Medicin.  p.  724.) 

j:  Who  quotes  Hippocrates  for  the  idea  (Sedt  649.)  couched  under  the  term 

ttl  uvloy.f-Srtz , 

^ Animam  eiTe  Gubsrnacricem,  &c.  &c.  Oratio  de  anima  Medica.  paffim. 

||  Lug;.  Batav.  JLuchtmans,  1745.  (Chap.  2.) 

1[  Inftitutes  of  Medicine,  f 126  to  135.  “ From  what  has  been  now  faid  nf 

the  excitement  and  collapfe  of  the  brain,  it  will  appear  that  we  fuppofe  life,  as' far 
as  it  is  corporeal,  to  confift  ir.  the  excitement  of  the  nervous  fyftem,  and  efpecially 
fif  the  brain,  which  unites  the  different  parts,  and  forms  them  into  a whole.”  ^ 1 36. 
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tice,  in  his  chapter  on  vefaniz,  (Firft  Lines,  § 1544.  and  feq.)  as 
well  as  the  obfervations  in  his  letter  on  the  recovery  of  perfons  drown- 
ed : (p.  4.)  “ Though  the  circulation  of  the  blood  is  neceffary  to 
the  fupport  of  life,  the  living  Hate  of  animals  does  not  confift  in  that 
alone,  but  efpecially  depends  upon  a certain  condition  of  the  nerves 
and  mufcular  fibres,  by  which  they  are  fenfible  and  irritable,  and  upon 
which  the  aftion  of  the  heart  itfelf  depends,”  &c.  And  alfo  the  re- 
marks on  the  effeft  of  ftimuli  in  keeping  up  the  adlion  and  energy  of 
the  brain*  at  all  times,  in  his  treatife  upon  the  materia  medica. 

John  Hunter  had  been  fpeculating  too  on  this  fubjedt.  In  his 
experiments  on  animals,  with  refpedt  to  their  power  of  producing 
heat,  he  has  brought  curious  and  important  fafts  to  view : though 
his  reafoning  on  them  is  in  fome  inftanees  inconclufive  and  exceptiona- 
ble, in  others  quite  unphilofophical.  This  enquiry  was  intended  as  a 
counterpart  to  the  experiments  of  Blagden,  and  his  affociates  in  the 
heated  chamber,  on  the  power  of  the  human  body  to  produce  cold  in 
high  temperatures.  He  aferibes  a great  deal,  throughout  his  per- 
formance, to  the  ftimulant  adtion  of  cold,  and  to  the  exhauftion  of 
the  whole  of  the  powers  of  life  in  freezing  animals,  by  their  efforts  to 
produce  heat  ; he  even  aferibes  the  attempt  of  his  poor  victim,  the 
dormoufe,  to  get  out  of  the  veffel  in  which  he  was  to  be  frozen  to 
death,  to  the  roitfing  of  animal  action  by  cold ! He  ieems  to  take  little 
notice  of  the  vital  organs,  the  fire-place  whence  the  conftitution  re- 
ceives its  warmth ; nor  regard  much  the  condition  of  the  refpiratory 
function  in  any  of  the  creatures  he  operated  upon,  nor  the  pain  they 
endured,  and  the  changes  in  their  economy  confequent  upon  it.  The 
experiments  on  the  egg,  frog,  eel  and  fnail,  may  be  as  well“explained 
on  the  idea  of  the  increafed  fufeeptibility  of  imprefiion,  produced  by 
the  fubdudfion  of  ftimuli,  and  by  an  extraordinary  exertion  of  the 
refpiratory  organs  caufing  a greater  evolution  of  heat,  as  upon  the 
author’s  hypothefis,  which  may  be  fummoned  up  in  this  general  con- 
clufion  ; that  cold  produces  its  effedft  in  fufpending  the  voluntary  ac- 
tions, by  afting  as  a fedative  to  a certain  point  ; beyond  which  it 
feems  to  act  as  a Jlimulant,  exciting  the  animal  powers  to  exert  them- 
felves  for  felf-prefervation. 

It  will  be  evident  to  him  who  reflefts  on  what  has  been  related, 
that  the  Epicurean  Sectaries  entertained  no  other  than  mechanical 
notions  concerning  the  production,  actions,  and  changes  of  bodies  ; 
and  that  Hippocrates  and  his  followers,  though  coniiderably  more 
advanced  towards  the  truth,  had  gone  no  farther  than  to  obferve  Soli- 
tary and  individual  fadts,  arrange  thefe  into  detached  leniences,  or  in- 
flated aphorifms,  fometimes  intirely  true,  and  fome  containing  only  a 
mixture  of  truth  ; or  frame  ftrange  and  whimfical  hypothefes,  by  aid 
of  which,  as  general  principles,  they'  attempted  to  explain  things  ; 
and  the  moft  forward  of  them  feems  to  have  done  little  more  than 
trace  the  corporeal  fundtions,  by  partial  indu&ion,  to  th e.3urtr„:;gic> 
XCtOoMxvo  Or  COMMON  SENSORY. 

Such  was  the  condition  of  medical  fcier.ce,  until  almoft  twenty-five 

years 


* Materia  Medica,  p.  67,  &c» 
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years  ago,  when,  in  that  very  place  where  fpafm,  reaction,  and  vis  med- 
ic at  rix  natura  were  flourifhing  in  full  vigour,  under  the  affiduous  culti- 
vation of  Cullen,  they  were  nipped  and  cropped  in  the  bloffom,  and 
nearly  eradicated  as  noxious,  by  the  improving  hand  of  Brown. 
From  the  intimate  acquaintance  which  Brown,  or  Bruno,  as  he 
called  himfelf,  had  with  the  publifhed  writings,  and  probably  with  the 
private  opinions  of  Cullen  ; from  his  academic  habits,  his  erudition 
and  knowledge  of  every  thing  palling  at  the  Univerfity  of  Edinburgh, 
he  mull  have  had  great  opportunities,  as  well  of  learning  all  that  was 
printed  in  phyfic,  as  of  ftudying  the  defedls,  and  detecting  the  weak- 
nefs  of  that  profelfor’s  dodlrines.  He  told  the  writer  of  this  preface, 
that  he  ventured  one  day  to  talk  to  Cullen  on  the  incomprehenfible 
ideas  of  atony  and  fpafm  exifting  in  the  fame  veffels  of  the  body  at 
the  fame  time ; and  thereby  provoked  him  to  manifefl  figns  of  impa- 
tience and  difpleafure.  A coolnefs  took  place  immediately,  which, 
increafed  at  laft,  by  fucceffive  and  mutual  aggravations,  to  rooted 
averlion  and  deep  oppofition.  And  to  this  irritated  Hate  of  Brown’s 
mind,  indignant  with  the  fenfe  of  unbecoming  treatment,  is  to  be  af- 
cribed  no  fmall  portion  of  that  refolution  and  energy  with  which  he 
laboured  out  a Syftem  of  Medical  Philofophy,  which,  though  not  free 
from  errors,  borrows,  however,  none  from  Cullen. 

On  the  publication  and  contents  of  the  firft  edition  of  the  Elementa 
Medicinse  of  this  author  I lhall  be  a little  particular,  oh  account  of 
the  fcarcity  of  the  work,  and  of  the  gratification  it  may  afford  to  an 
enquiring  mind  to  learn  the  progrefs  of  ufeful  difcoveries. 

It  was  publifhed  in  1780,  and  was  dedicated  to  Sir  John  Elliot  ; 
but  this  dedication  was  withheld  from  the  fecond  edition.  After 
Hating  his  twenty  years  labour  in  learning  and  teaching  phyfic,  he 
obferves,  it  was  not  until  the  fourth  luhrum  that  fome  dawning  of 
light  broke  in  upon  him. 

The  opinion  that  in  the  phlegmafias  of  nofologihs,  local  affedlion 
was  not  the  caufe  of  pyrexia,  but,  on  the  contrary,  a fymptom  confe- 
quent  upon  a previous  general  excitement  of  the  whole  conhitution, 
appears  to  have  been  early  adopted  by  him  ; and  from  his  own  perfon- 
al  fufferings  in  eryfipelas,  cynanche  tonfillaris,  catarrh,  and  fynocha, 
and  from  his  perufal  of  whatever  had  been  written  by  Morgagni, 
T'riller,  and  other  candid  authors  on  thefe  fubjedls,  and  on  pneu- 
monia, he  was  confident  his  idea  was  right. 

He,  at  this  time,  propofed  the  doftrine  of  Cold  predifpofing  the 
body  to  be  operated  upon  in  a powerful  manner,  and  to  a morbid  de- 
gree, by  fubfequent  heat ; which,  indeed,  may  be  regarded  as  one  of 
the  moll;  important  practical  truths  in  medicine. 

He  calls  in  queftion  the  propriety  of  forming  opinions  of  the  nature 
of  difeafcs  by  their  fymptoms  merely,  and  boldly  adopts  the  method 
of  judging  from  the  “ Ixdentia  and  juvantia.” 

He  offers  well-founded  criticifm  on  nofological  arrangement,  and 
fhews  wherein,  through  want  of  diflindlion  between  univerfal  and  local 
difeafes,  a qumber  of  thefe  had  been  clafied  wrong. 

On  examining  the  phiogiftic  exanthemata  he  contends,  that  in 

mealies 
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mealies  and  fcarlet  fever,  as  well  as  in  fmall-pox,  the  genera!  indication 
of  cure  is  te  diminiih  the  inflammatory  diathefis,  without  the  leaft  re- 
gard to  the  particular  nature  of  the  contagion,  or  the  ftage  of  erup. 
tiofl  ; but  thefe  are  carefully  to  be  diftinguilhed  from  the  plague,  and 
other  eruptive  difeafes  of  a totally  oppolice  character:  and  that  with- 
out attending  te  the  peculiarity  of  the  refpiration,  or  the  precife  na- 
ture of  the  morbific  caufe,  the  certain  things  to  be  attended  to  are, 
How  far  the  difeafed  condition  deviates  from  health  ; and  in  what  de- 
gree the  living  body  approximates  towards  death.  The  exanthema- 
tous fymptoms  in  the  two  claffes  of  complaints,  varying  in  each,  their 
form  only,  and  not  their  nature. 

Having  proceeded  thus  far,  he  declares  that  difeafes  of  the  fame 
type  or  clafs  are  to  be  relieved,  or  cured,  by  the  fame  mode  of  treat- 
ment ; and  that  the  volumes  of  diagnollics,  and  the  endlefs  diftinc- 
tions  of  nofology,  in  fpite  of  the  authority  of  even  BaGlivi  and  Syd- 
enham, when  oppofed  to  clear  reafon  and  matter  of  fact,  ought  to  be 
difregarded.  He  expreffes  his  apprehenfions  too,  left  the  infinite  dif- 
tinclion  of  difeafes  fliould  lead  to  a mode  of  practice  equally  diverli- 
fied,  and  have  a very  baneful  effeft  upon  materia  medica  and  cre- 
feri  prions. 

In  his  remarks  upon  predifpofition  to  bad  health,  be  avers  that  no 
perfon  ever  fuddenly  became  fick,  but  that  gradually  a predifpofition 
was  created  by  the  agency  of  the  exciting  powers,  and  out  of  this  pre- 
difpofition grew  the  difeafe.  Of  this  he  gives  examples  in  the  phlogif- 
tic  exanthemata,  wherein  he  fays,  a high  degree  of  excitement  pro- 
duces the  difeafe,  a lower  predifpofition,  and  a ftill  lower  health  : the 
means,  therefore,  conducive  to  the  latter  of  thefe  he  thinks  fo  fimple, 
that  the  ufe  of  the  common  nofology  is  intirely  fuperfeded. 

Proceeding  upon  this  plan,  he  diftinguilhes  local  from  univerfal 
ailments  ; both  of  which  are  confufedlv  claffed  together,  in  the  differ- 
ent nofological  arrangements. 

This  led  him  to  an  examination  of  hemorrhagy,  which,  if  attended 
in  the  beginning  with  phlogiftic  diathefis,  he  thought  always  became 
eventually  afthenic,  and  in  this  enquiry  it  was  that  he  was  induced  to 
call  in  queftion  the  exiftence  of  plethora,  as  a caufe  of  hemorrhagy,  and 
to  rejc£l  altogether  the  notion  of  a vis  medicatrix  natures  as  an  agent 
in  the  animal  iyftem. 

This  firft  edition  of  the  Elementa  is  an  unfiniftied  work,  and  com- 
prehends the  details  of  his  doctrine  no  farther  than  the  Jlhentc  form  of 
difeafes.  Among  thefe  he  there  ranks  hemorrhagy,  efpecially  menor- 
rhagia, haemorrhois,  epiitaxis,  and  apoplexy  ; an  arrangement  which 
he  afterward  ccnfidered  wrong,  and  altered  accordingly  in  the  fol- 
lowing editions,  by  placing  them  all  in  the  afthenic  clafs. 

Such,  he  tells  us,  was  the  train  of  ideas  palling  in  his  mind  as  he 
reflected  upon  the  animal  economy  ; and  upon  thefe  coniiderations 
did  he  judge  himfelf  warranted  in  undertaking  an  explanation  of  the 
fubjefl,  different  in  many  relpedts  from  any  thing  done  before  him. 

He  declares,  throughout  the  whole,  he  never  defeends  beneath  h:s 
dignity  to  animadvert  upon  particular  perfons  ; though  in  certain 

cafes, 
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cafes,  where  almoft  implicit  faith  and  idolatrous  reverence  had  been 
given  to  certain  authors,  he  has  freely  attacked  and  refuted  their 
opinions.  He  apologizes  for  the  plainnefs  of  ftile  and  manner  with 
which  the  performance  is  written,  efpecially,  fince  to  avoid  the  conta- 
gion of  opinion,  he  had  read  no  medical  book  for  five  whole  years, 
and  had  fcarcely  confulted  the  monuments  of  ancient  elegance  for 
twenty. 

There  is  a great  deal  of  animation  and  force  in  his  argument  againft 
plethora,  from  the  ninety-fourth  to  the  ninety-eighth  feftion,  which 
he  concludes  with  this  challenge  ; “ Si  fit  quod  ad  hoc  refpondeas, 

“ refponde  Stahli  aut  jube  Junckerum.”* 

In  the  hundred  and  fourth  fedlion  he  oppofes,  in  decided  terms,  the 
tonic  or  aftvingent  operation  of  cold,  particularly  as  caufing  conftriftiori 
of  the  fit  in  ; and  repeats  the  fame  in  feveral  places,  (§  180 — 182.)  de- 
nying that  it  acts  as  a ftimulant. 

In  his  reafoning  againft  lentor  in  the  fluids  as  a caufe  of  difeafe,  he 
breaks  out  into  the  following  fpirited  exclamation  : “ Quam  infelix 
“ ea  pathologia  eft  ! cujus  perpetuum  principium,  quod  univerfis 
“ comprehends  partibus  convenire,  univerfas  illuftrare,  et  explicate, 
“ debet,  ne  uni  quidem  convenit,  unam  illuftrat,  unam  explicat,  con- 
“ tra  omnibus  repugnat,  omnes  obfeurat,  et  confundit  and,  rejeft- 
ing  the  pathology  of  the  fluids,  declares,  that  cool  water,  pure  air, 
wine,  and  Peruvian  bark  refill  putrefadlion  in  no  other  way  than  by 
keeping  up  excitement. 

In  his  remarks  upon  fpafrn,  he  endeavours  to  fhew  that  it  cannot  be 
a caufe  of  difeafe,  either  of  the  fthenic  or  afthenic  kind,  and  ought,  of 
courfe,  to  be  rejetled  from  both,  as  fltotdd  alfo  what  has  been  called 
the  reaction  of  the  fyjlem,  in  fever.  In  the  courfe  of  his  animated  ar- 
gument, he  alks  if,  toward  the  end  of  the  eighteenth  century,  “ quis, 
“ opinionem  meram,  nulla  rationis,  nulla  veri  vel  tenuiflima  umbra  com- 
“ mendatam,  folidiflimis  argumentis,  item  ipfi  tuendae  adhibitis  com- 
<£  pertam  falfam,  poll  vanam  omni  falfae  logicae  genere  defenficSnem, 
“ pro  re  vera  et  certa  oblatum  iri  crederet  ?” 

He  is  every  where  oppofed  to  that  claffification  and  arrangement  of 
difeafes  which  has  fo  much  obtained  of  late,  and  clofes  this  work  with 
the  words,  “ Nofologia  delenda.” 

He  publilhed  a fecond  edition  in  the  year  1 7 84,  and  added  thereto 
the  afthenic  clafs  of  difeafes.  Taught  by  experience  and  obfer- 
' ation,  in  the  different  forms  of  the  gout  and  afthma,  of  the  benefit 
g 1 ftimulant  remedies,  he  had  no  hefitation  to  confider  them  among  the 
effeefts  of  weaknefs  ; as  were  liktwife  fevers  ftriftly  fo  called  (febres) 
both  intermittent  and  continued,  and  all  the  kinds  of  hemorrhagy.  See. 
la  fhort,  the  confideration  of  the  difeafes  not  belonging  to  the  fthen- 
ic  cl.  s,  convinced  him  they  mull  be  referred  to  the  afthenic  ; fuch 
were  < 11  fpafmodic  or  convulfive  ailments,  dyfpepfia,  and  other  the  like 

tew:  ns  of  the  alimentary  canal,  and  the  greater  part  of  the  maladies 
of  children. 

Vol.  I.  d I:j 

* -'icce.  Juncker  v/as  the  difciple  of  Stchl  and  the  expofitor  of  his  dnclrines. 
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In  this  performance  too,  he  contends  againft  the  advocates  for  fed- 
atives.  Opium,  he  declares,  has  a ftimulant  operation  ; colds  or  ca- 
tarrhs are  produced  by  heat  fucceeding  to  cold,  and  not  vice  verfa  ; 
ana  extends  his  laws  of  animation  to  the  vegetable  creation. 

In  fhort,  he  concluded  there  wr.s  in  the  medullary  nervous  matter, 
and  mufcular  folid  of  living  bodies,  which  have  been  generally  called 
the  nervous  fy'ftem,  a property  by  which  they  could  be  affected  by 
outward  agents,  as  well  as  by  their  own  fundtions,  in  fuch  away  as  to 
produce  the  phenomena  peculiar  to  the  living  ftate.  This  capacity  of 
being-  acted  upon  is  termed  excitability,  and  the  agents  are  all  denom- 
inated Jlhnulants , while  the  effedt  produced  by  the  operation  of  ftimu- 
lants  upon  excitability  is  called  excitement. 

Excitement  is  terminated  in  two  ways.  I . By  the  exhauftion  of 
excitability,  through  the  violence  or  continuance  of  ftimulus,  which 
is  called  hidireB  debility,  z.  By  the  accumulation  of  excitability, 
through  deficient  ftimulus,  which  is  termed  direct  debility.  Between 
the  two  extremes  of  indirect  and  diredt  debility  are  experienced  both 
health  and  difeafes  of  the  fthenic  kind,  or  thofe  febrile  complaints  (py- 
rexia;,) accompanied  with  what  has  been  called  phlogiftic  diathefis, 
wherein,  though  the  excitement  confiderably  exceeds  the  healthy  rate, 
ftill  it  does  not  reach  the  limits  of  indiredt  debility. 

Stimuli  lofe  their  efficacy  after  long  and  frequent  application  ; but 
even  then  the  excitability,  exhatifted  in  relation  to  one  ftimulus,  is  ca- 
pable of  being  adted  upon  by  another. 

Therefore,  the  wafte  of  excitability,  after  exhauftion  of  one  ftimu- 
lus after  another,  is  very  hard  to  be  repaired,  by  reafon  of  the  difficul- 
ty of  accefs  to  frefh  ftimuli  to  work  upon  the  languilhing  excitability  ; 
which,  by  being  applied  ftrong  at  firft,  and  gradually  weakened  after- 
wards, anfwers  the  purpofe  ; and  alfo  the  fuperabundant  excitabili- 
ty left  by  fubd action  of  one  ftimulus  after  another,  produces  fuch  an 
excitable  condition  of  the  fyftem,  that  much  nicety  is  requifite  to  wear 
it  gradually  away  by  application  of  very  weak  ftimuli  at  firft,  and  by 
degrees  ftronger  and  ilronger,  until  the  accuftomed  ones  can  be  com- 
fortably  borne.  According  to  the  Brunonian  Dodtrine  difeafes  ap- 
pear under  various  modifications,  as  exhibited  in  the  table  below. 

Thus  they  may  be, 

1.  Univerfal,  fuch  as  primarily  affedt  the  whole  conftitution,  as  fe- 
vers, 6<c. 

2.  Local,  where,  from  limited  morbid  affection,  a particular  part 
labours,  without  difordering  the  intire  habit;  as  trifling  wounds, 
phlegmons,  Sec. 

y Loco-univerfal,  when,  from  a local  affedtion,  the  wffiole  body  is 
eventually  brought  into  a difeafed  condition  ; as  in  lues  originat- 
ing from  chancre,  fmali-pox  from  inoculation,  &c. 

j.  Univer  Co-local  ; as  if  after  a general  ailment  any  particular  part 
or  organ  is  affected  in  a lecondary  way  ; as  the  eruptions  of  exan- 
tli  matous  pyrexia’,  fyphilitic  blotches,  Sec. 

And  ach  or  theft-  forms  of  difeafes  mull  confift  either  in, 

i . Direct  debility  ; as  in  feurvy,  hunger,  cold,  Sec. 


2.  Sthenic 
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and  fay,  whether  itbe  a mere  veyiva^of^he 


the  old  Methodists,  and  fay, 


Gincrcni  ^uduuca  u i «nu  — o ' . , • 

tions  ; and  gives  nothing  very  minute  concerning  the  mighty  influence 
of  the  refpiratory  and  digeftive  proceffes  upon  the  animal  ceconomy. 
He  paffes  over  entirely  the  chemical  compofition  ot  our  tood  an^. 
drink,  of  our  inhalations  and  excretions,  of  the  gales  we  breathe  an  _ 
the  remedies  we  fwallovv  : in  fhort,  he  has  left  not  a fentence  on  the 
compofition  or  the  nature  of  bone,  mufcle,  veffel,  fat,  lymph,  or 
gluten,  nor  how  varioufly  thefe  are  affe&ed  by  difeaie,  noi  m w hat 
their  healthy  differs  from  their  morbid  Hate,  nor  by  what  means  tne 
alterations  they  undergo  are  brought  about. 

Thefe,  and  other  omifiions  and  defeCts  in  the  Brunonian  System, 
called  for  amendment ; and  this  was  to  be  begun  by  attending  to  the 
varying  condition  of  the  living  folid,  and  the  concomitant  hate  oi  the 


The  eftablifliment  of  the  new  nomenclature  of  chemiltry  in  France, 
in  1787,  may  be  confldered  as  forming  a new  epoch  in  fcience  Since 
the  publication  of  that  invaluable  performance,  language  has  been 
adapted  with  greater  accuracy  to  the  expreffion  of  ideas,  and  p n.o- 
fophical  inveftigation  conduced  with  fuperior  advantage  and  fucce  s. 
Lavoisier,  in  his  Elements  of  Chemiftry,  has  attempted  the  expla- 
nation of  the  putrefactive,  as  well  as  the  fermentative  procefs  in  tlv. 
organized  forms  of  animals  and  of  plants,  upon  the  modern  principles  , 
and,  in  a natural  and  convincing  manner,  has  proceeded  a great  wv.) 
beyond  any  one  who  undertook  the  explanation  before.  Spallan- 
zani indeed,  in  his  Experiments  on  the  ConcoCtion  of  Food  in 
the  Stomach,  and  Crawford,  in  his  Application  of  the  Principles  ot 
Combuflion  to  the  Function  of  the  Lungs  in  breathing,  had  given  ex- 
cellent fpecimens  of  this  mode  of  reafoning  on  phyfiological  iubjetis. 
Great  progrefs  has  been  made  fince  in  detecting  the  nature  and  prop- 
erties  of  the  atmofphere,  the  gafes  and  aeriform  fluids ; and  the  rignt 
knowledge  of  thefe,  derived  from  experiment  and  obfervat'on,  has  i ;u  - 
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nifhed  the  means  of  expounding  many  of  the  animal  functions,  in  a 
plain  and  happy  manner. 

We  do  not  merely  know,  at  prefent,  that  there  is  a gafeous  produc- 
tion, pure  air,  neceffary  to  the  prefervation  and  continuance  of  animal 
life  ; but  we  think  we  know  it  is  a compound  fubftance,  and  what  its 
compound  ingredients  are  ; we  believe  we  can  make  and  unmake  it  ar- 
tificially, and  that  nature  is  doing  fo  inceffantly  : we  think  the  term 
“ dephlogifticated  air”  not  accurately  nor  logically  applied ; but, 
judging  from  its  tendency  to  produce  fournefs  when  combined  with 
other  bodies,  we  call  the  balls  of  it  “ the  acidifying  principle,”  and 
the  combination  of  that  bafe  with  light  and  caloric  or  the  matter  of 
heat,  “ oxygene  gas  or  air,”  or  more  properly  “ gafeous  oxyd  of  light.” 

From  noting  the  operation  of  this  oxygene,  or  principle  of  fouring, 
upon  various  bodies,  we  imagine  we  know  the  compofition  of  acids,  and 
have  made  out  a confiderable  lift;  of  acidifiable  bafes;  fo  that  the  forma- 
tion of  fixed  air  from  oxygene  and  carbone,  or  charcoal,  of  nitrous  acid 
from  it  and  azote,  of  vitriolic  acid  from  the  fame  and  fulphur,  and  phof- 
phoric  acid  from  its  union  with  phofphorus,  feem  to  be  well  eftablilh- 
ed  truths.  We  imagine  that  a certain  other  clafs  of  bodies  capable  of 
combining  with  oxygene,  but  not  to  the  point  of  acidity,  forms  there- 
by half-acids  or  - oxyds,  and  that  thus  the  calces  of  metals,  animal 
blood  and  fecretions,  as  well  as  the  farinaceous,  gummy,  and  mucil- 
aginous parts  of  plants,  are  formed. 

We  think  the  compofition  of  water  is  underftood,  andinftead  of  be- 
ing an  elementary  body,  as  was  formerly  believed,  that  it  is,  in  faft, 
but  the  oxyde  of  hydrogen,  or  a combination  of  this  latter  fubftance 
with  the  principle  of  acidity,  but  not  to  the  fouring  point. 

It  is  confidered  alfo,  that  more  is  known  concerning  the  compofition 
of  the  irritable  fibre,  of  the  adipofe  matter,  and  of  the  bones  : and  that 
the  effects  produced  upon  the  circulated  fluids  by  breathing,  and 
through  them  upon  the  folids  of  the  animal  body  in  health,  and  the 
alterations  too  that  the  liquid  and  firm  parts  undergo  by  impeding, 
vitiating,  or  obftrufting  that  fundtion,  in  ordinary  cafes,  as  well  as 
in  gravid  females,  are  now  better  comprehended  than  they  uied  to  be. 
Inafmuch,  that  after  the  great  light  thrown  upon  thisfubjeft,  fucceed- 
ing  authors  have  been  enabled  to  drefs  up  the  Brunonian  Syftem  in 
the  more  recent  faftiion,  and,  to  fupply  and  adorn  it  with  almi  it  all 
that  was  wanting  to  make  it  additionally  engaging  and  attrac- 
tive. Drowning,  fuflFocation,  fcurvy,  ftone,  dyfentery,  peftilence,  ulcers 
and  fever,  have  already  received  great  elucidation,  both  in  theory  and 
prsftice,  from  the  application  of  chemical  principles  ; and  we  may 
reafoiiably  hope,  that  before  many  more  years  elapfe,  better  and  more 
correct  ideas  will  be  entertained  of  many  articles  of  the  materia  medics, 
and  of  their  manner  of  operating  ■,  that  a new  medical  nomenclature 
(than  which  nothing  in  fcience  is  more  wanting)  will  be  made  out  ; 
and  that,  from  the  afeertained  condition  of  the  body,  and  tne  known 
compofition  andcpeiation  of  remedies,  phyficians  may  preferibe  fairly 
for  the  actual  ftate  of  the  conftitution,  and  the  removal  of  the  prefent 
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malady,  without  being  milled,  as  too  often  happens  at  prefent,  by  fpe- 
cious  words,  and  idle  or  deceitful  names. 

But,  not  with  Handing  the  many  and  beautiful  applications  of  chem- 
ical principles  to  the  explanation  of  the  animal  fun&ions,  we  are  not  to 
imagine  every  thing  in  life  fufceptible  of  chemical  interpretation. 
What  it  is  that  enables  the  atoms  compofing  a mufcle  to  cohere,  and 
the  mufcle  to  contrail  and  perform  great  exertions  of  ftrength,  we 
know  not ; but  this  we  know  very  well,  that  we  can  never  form  a muf- 
cle by  fynthefis,  or  the  putting  together,  in  any  artificial  form,  thofe 
fubftances  which  appear,  from  analyfis,  to  conftitute  a mufcle.  There 
is  fomething  in  animated  exiftence,  which  eludes  our  moll  aCtive  re- 
fearches,  and  which  defies  fubmiffion  to  either  mechanical  or  chemical 
laws.  With  refpefil  to  chemical  modes  of  reafoning  upon  thefe  fub- 
jeils,  it  is  obfervable,  that  they  apply,  with  their  greateft  extent  and 
accuracy,  to  fuch  parts  of  the  body  as  have  the  lowed:  degrees  of  ani- 
mation, as  the  contents  of  the  inteftines,  the  teeth,  bones,  fat,  fubftan- 
ces  adhering  to  the  Ikin,  and,  generally  lpeaking,  the  circulated  and 
fecreted  fluids  ; while  the  qualities  of  mufcular  fibres,  by  which  they 
become  contractile,  and  of  nervous  expanfions,  whereby  they  take  on 
fenfation,  with  the  whole  of  the  functions  arifing  from  irritability  and 
fenfibility,  are  referable  to  other  and  different  laws. 

The  invelligation  of  thefe  Laws  of  Organic  Life  is  attempted  by 
our  learned  and  very  ingenious  author  in  the  following  work.  The 
Zoonomia,  therefore,  though  not  exempt  from  fanciful  and  vifionary 
doctrines,  prefents  confiderations  of  the  firfh  importance,  both  to  the 
fpeculative  philofopher  and  the  practical  phyfician  ; to  him  who  con- 
templates the  operations  of  mind  as  a fcience,  or  to  him  that  attends 
to  the  corporeal  functions  as  an  artift.  The  fecond  part  of  this  work 
being  engaged  in  an  arrangement  of  difeafes,  with  their  remedies  and 
modes  of  treatment,  will  be  very  acceptable  to  the  pradical  as  well  as 
the  theoretical  phyfician.  After  the  different  projeCls  for  methodiz- 
ing this  department  of  knawledge,  which  have  fucceflively  been  offer- 
ed to  the  public  with  fo  little  advancement  of  true  fcience,  the  friends 
of  medical  improvement  and  of  the  healing  art  will  joyfully  accept 
of  fomething  that  promifes  to  lead  them  from  arbitrary  fyltem  to  nat- 
ural method.  And  as  the  dillinclions  are  founded  upon  the  increafed, 
decreafed or  Inverted  aClions  of  the  moving  machinery  of  the  body,  it 
will  inftantly  be  perceived  how  clofely  the  Brunonian  doCtrine  is  inter- 
woven with  the  whole  fubjeCk.  It  is  however  to  be  always  borne  in 
mind  that  on  American  difeafes  the  phyficians  of  this  country  have 
generally  written  the  bell. 


New  York , Nov.  3,  1802. 
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OF  MOTION, 


THE  whole  of  nature  may  be  fuppofed  to  confift  of  two 
eflences  or  fubftances  •,  one  of  which  may  be  termed 
fpirit,  and  the  other  matter.  The  former  of  thefe  poflelfes  the 
power  to  commence  or  produce  motion,  and  the  latter  to  receive 
and  communicate  it.  So  that  motion,  conlidered  as  a caufe,  im- 
mediately precedes  every  effect  ; and  confidered  as  an  effect,  it 
immediately  fucceeds  every  caufe.  And  the  laws  of  motion 
therefore  are  the  laws  of  nature. 

The  motions  of  matter  may  be  divided  into  two  kinds, 
primary  and  fecondary.  The  fecondary  motions  are  thofe,  which 
are  given  to  or  received  from  other  matter  in  motion.  Their 
laws  have  been  fuccefsfully  inveftigated  by  philofophers  in  their 
treatifes  on  mechanic  powers.  Thefe  motions  are  diftinguilhed 
by  this  circumftance,  that  the  velocity  multiplied  into  the  quan- 
tity of  matter  of  the  body  acted  upon  is  equal  to  the  velocity 
multiplied  into  the  quantity  of  matter  of  the  adding  body. 

The  primary  motions  of  matter  may  be  divided  into  three 
dalles,  thofe  belonging  to  gravitation,  to  chemiftry,  and  to  life  ; 
and  each  clafs  has  its  peculiar  laws.  Though  thefe  three  dalles 
include  the  motions  of  folid,  liquid,  and  aerial  bodies  ; there  is 
never thelefs  a fourth  divifion  of  motions ; I mean  thofe  of  the 
fuppofed  ethereal  fluids  of  magnetifm,  electricity,  heat,  and 
light  5 whofe  properties  are  not  fo  well  inveftigated  as  to  be 
clafled  with  fufficient  accuracy. 

i/?.  The  gravitating  motions  include  the  annual  and  diurnal 
rotation  of  the  earth  and  planets,  the  flux  and  reflux  of  the 
ocean,  the  defcent  of  heavy  bodies,  and  other  phenomena  of 
gravitation.  The  unparalleled  fagacity  of  the  great  .Newton 
has  deduced  the  laws  of  this  clafs  of  motions  from  the  Ample 
principle  of  the  general  attraction  of  matter  : to  which  Ihould 
perhaps  be  added  the  general  repulfion  of  matter  which  feems 
Vol.  I,  B * to 
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to  have  caufed  the  projection  of  the  planets  from  the  fun,  and 
to  prevent  their  relapfe  into  one  chaotic  mafs.  Thefe  motions 
are  diftinguifhed  by  their  tendency  to  or  from  the  centres  of  the 
fun  or  planets. 

2 d.  The  chemical  clafs  of  motions  includes  all  the  various  ap- 
pearances of  chemiftry.  Many  of  the  faffs,  which  belong  to 
thefe  branches  of  fcience,  are  nicely  afcertained,  and  elegantly 
clalTed  ; but  their  laws  have  not  yet  been  developed  from  fuch 
fimple  principles  as  thofe  above  mentioned  ; though  it  is  prob- 
able, that  they  depend  on  the  fpecific  attractions  belonging  to 
the  particles  of  bodies,  or  to  the  difference  of  the  quantity  of  at- 
traction belonging  to  the  fides  and  angles  of  thofe  particles,  to 
which  fhould  perhaps  be  added  the  fpecific  repulfions  belonging 
to  the  particles  of  bodies.  When  thefe  repulfions  prevail  over 
the  attractions,  they  may  caufe  the  diffusions  of  light  and  of 
odours,  the  explofions  of  fome  bodies,  and  the  flower  decompo- 
fition  of  others,  and  occafion  our  ideas  of  fluidity  ; when  the 
attractions  prevail  over  the  repulfions,  they  may  caufe  the  ftrict- 
er  combinations  and  cohefions  of  matter,  as  in  cryflalization  or 
cooling,  and  give  rife  to  our  ideas  of  folidity  ; and  when  thefe 
two  caufes  of  motion  are  in  active  equilibrium,  they  may  pro- 
duce the  vibrations  of  the  particles  of  bodies,  and  occafion  our 
ideas  of  found.  The  chemical  motions  are  diftinguifhed  by  their 
being  generally  attended  with  an  evident  decompofition,  or  new 
combination  of  the  active  materials. 

2 d.  The  third  clafs  includes  all  the  motions  of  the  animal  and 
vegetable  world  j as  well  thofe  of  the  veffels,  which  circulate 
their  j uices,  and  of  the  mufcles,  which  perform  their  locomotion, 
as  thofe  of  the  organs  of  fenfe,  which  conftitute  their  ideas. 

This  laft  clafs  of  motion  is  the  fubject  of  the  following  pages  ; 
which,  though  confcious  of  their  many  imperfections,  I hope 
may  give  fome  pleafure  to  the  patient  reader,  and  contribute 
fomething  to  the  knowledge  and  to  the  cure  of  difeafes. 
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SECT.  II.  i. 

EXPLANATIONS  AND  DEFINITIONS. 

L Outline  of  the  animal  economy. — II.  I.  Of  the  fenforium.  2. 
Of  the  brain  and  nervous  medulla.  3.  A nerve.  4.  A mufcu- 
larfibre.  5.  The  immediate  organs  of  fenfe.  6.  The  external 
organs  of  fenfe.  7.  An  idea  or  fenfual  motion.  8.  Perception. 

9.  Senfation.  10.  Recollection  and fuggeflion.  11.  Habit,  caufa- 
tion,  ajfociation,  catenation.  12.  Reflex  ideas.  13.  Stimulus  defined- 


As  fome  explanations  and  definitions  will  be  neceffary  in  the  profecu- 
tion  of  the  work,  the  reader  is  troubled  with  them  in  this  place,  and 
is  intreated  to  keep  them  in  his  mind  as  he  proceeds,  and  to  take 
them  for  granted,  till  an  apt  opportunity  occurs  to  evince  their  truth; 
to  which  1 lhall  premife  a very  thort  outline  of  the  animal  economy. 


1.  — 1.  The  nervous  fyftem  has  its  origin  from  the  brain,  and 
is  diftributed  to  every  part  of  the  body.  Thofe  nerves,  which 
ierve  the  fenfes,  principally  arife  from  that  part  of  the  brain, 
which  is  lodged  in  the  head  ; and  thofe,  which  ferve  the  pur- 
pofes  of  mufcular  motion,  principally  arife  from  that  part  of  the 
brain,  which  is  lodged  in  the  neck  and  back,  and  which  is  erro- 
neoufly  called  the  fpinal  marrow.  The  ultimate  fibrils  of  thefe 
nerves  terminate  in  the  immediate  organs  of  fenfe  and  mufcular 
fibres,  and  if  a ligature  be  put  on  any  part  of  their  palfage  from 
the  head  or  fpirie,  all  motion  and  perception  ceafe  in  the  parts 
beneath  the  ligature. 

2.  The  longitudinal  mufcular  fibres  compofe  the  locomotive 
mufcles,  whbfe  contractions  move  the  bones  of  the  limbs  and 
trunk,  to  which  their  extremities  are  attached.  The  annular  or 
fpiral  mufcular  fibres  compofe  the  vafcular  mufcles,  which  con- 
ftitute  the  inteftinal  canal,  the  arteries,  veins,  glands,  and  ab- 
forbent  veflels. 

3.  The  immediate  organs  of  fenfe,  as  the  retina  of  the  eye, 
probably  confift  of  moving  fibrils,  with  a power  of  contraction 
fimilar  to  that  of  the  larger  mufcles  above  defcribed. 

4.  The  cellular  membrane  confifts  of  ceils,  which  referable 
thofe  of  a fponge,  communicating  with  each  other,  and  con- 
necting together  all  the  other  parts  of  the  body. 

5.  The  arterial  fyftem  confifts  of  the  aorta  and  the  pulmona- 
ry artery,  which  are  attended  through  their  whole  courfe  with 
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their  correfpondent  veins.  The  pulmonary  artery  receives  the 
blood  from  the  right  chamber  of  the  heart,  and  carries  it  to  the 
minute  extenfive  ramifications  of  the  lungs,  where  it  is  expofed 
to  the  action  of  the  air  on  a furface  equal  to  that  of  the  whole 
external  fkin,  through  the  thin  moift  coats  of  thofe  veflels,  which 
are  fpread  on  the  air-cells,  which  con ftitute  the  minute  terminal 
ramifications  of  the  wind-pipe.  Here  the  blood  changes  its 
colour  from  a dark  red  to  a bright  fcarlet.  It  is  then  collefted 
by  the  branches  of  the  pulmonary  vein,  and  conveyed  to  the 
left  chamber  of  the  heart. 

6.  The  aorta  is  another  large  artery,  which  receives  the  blood 
from  the  left  chamber  of  the  heart,  after  it  has  been  thus  aera- 
ted in  the  lungs,  and  conveys  it  by  afcending  and  defcending 
branches  to  every  part  of  the  fyftem  ; the  extremities  of  this  ar- 
tery terminate  either  in  glands,  as  the  falivary  glands,  lachrymal 
glands,  &c.  or  in  capillary  veflels,  which  are  probably  lefs  invo- 
luted glands;  in  thefe  fome  fluid,  as  faliva,  tears,  perfpiration,,is 
feparated  from  the  blood  ; and  the  remainder  of  the  blood  is 
abforbed  or  drank  up  by  branches  of  veins  correfpondent  to  the 
branches  of  the  artery;  which  are  furnifhed  with  valves  toprevent 
its  return ; and  is  thus  carried  back,  after  having  again  changed 
its  colour  to  a dark  red,  to  the  right  chamber  of  the  heart.  The 
circulation  of  the  blood  in  the  liver  differs  from  this  general  fyf- 
tem ; for  the  veins  which  drink  up  the  refluent  blood  from  thofe 
arteries,  which  fpread  on  the  bowels  and  mefentery,  unite  into 
a trunk  in  the  liver,  and  form  a bind  of  artery,  which  is  branch- 
ed into  the  whole  fubltance  of  the  liver,  and  is  called  the  vena 
portarum ; and  from  which  the  bile  is  feparated  by  the  numer- 
ous hepatic  glands,  which  conftitute  that  vifcus. 

7.  The  glands  may  be  divided  into  three  fyflems,  the  convo- 
luted glands,  fuch  as  thofe  above  defcribed,  which  feparate  bile, 
tears,  laliva,  Sec.  Secondly,  the  glands  without  convolution,  as 
the  capillary  veflels,  which  unite  the  terminations  of  the  arteries 
and  veins;  and  feparate  both  the  mucus,  which  lubricates  the  cel- 
lular membrane,  and  the  perfpirable  matter,  which  preferves  the 
fkin  moift  and  flexible.  And  thirdly,  the  whole  abforbent  fyftem, 
confifting  of  the  lafteals,  which  open  their  mouths  into  the  ftom- 
ach  and  inteftines,  and  ofthe  lymphatics,  which  open  their  mouths 
cn  the  external  furface  of  the  body,  and  on  the  internal  linings  of  all 
the  cells  of  the  cellular  membrane,  and  other  cavities  of  the  body. 

Thefe  lacteal  and  lymphatic  veflels  are  furnifhed  with  nu- 
merous valves  to  prevent  the  return  of  the  fluids,  w'hich  they 
abforb,  and  terminate  in  glands,  called  lymphatic  glands,  and 
may  hence  be  confidered  as  long  necks  or  mouths  belonging  to 
thefe  glands.  To  thefe  they  convey  the  chyle  and  mucus,  with 
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a part  of  the  perfpirable  matter,  and  atmofpheric  mcifture  ; all 
which,  after  having  palled  through  thefe  glands,  and  having 
fuffered  fome  change  in  them,  are  carried  forward  into  the 
blood,  and  fupply  perpetual  nourilhment  to  the  fyftem,  or  re- 
place its  hourly  walle. 

8.  The  ftomach  and  inteftinal  canal  have  a conftant  vermic- 
ular motion,  which  carries  forwards  their  contents,  after  the 
lacteals  have  drank  up  the  chyle  from  them  ; and  which  is  ex- 
cited into  a£tion  by  the  ftimulus  of  the  aliment  we  fwallow,  but 
which  becomes  occalionally  inverted  or  retrograde,  as  in  vomit- 
ing, and  in  the  Iliac  paflion. 

II.  r.  The  word  fenforium  in  the  following  pages  is  defign- 
ed  to  exprefs  not  only  the  medullary  part  of  the  brain,  fpinal 
marrow,  nerves,  organs  of  fenfe,  and  of  the  mufcles ; but  alfo 
at  the  fame  time  that  living  principle,  or  fpirit  of  animation, 
which  refides  throughout  the  body,  without  being  cognizable  to 
our  fenfes,  except  by  its  effects.  The  changes  which  occafion- 
ally  take  place  in  the  fenforium,  as  during  the  exertions  of  voli- 
tion, or  the  fenfations  of  pleafure  or  pain,  are  termed  fenforial 
motions. 

2.  The  fimilarity  of  the  texture-  of  the  brain  to  that  of  the 
pancreas,  and  fome  other  glands  of  the  body,  has  induced  the 
inquirers  into  this  fubjeff  to  believe,  that  a fluid,  perhaps  much, 
more  fubtile  than  the  eledlric  aura,  is  feparated  from  the  blood 
by  that  organ  for  the  purpofes  of  motion  and  fenfation.  When 
we  recoiled!,  that  the  eledlric  fluid  itfelf  is  adlually  accumulated 
and  given  out  voluntarily  by  the  torpedo  and  the  gyrnnotus  elec- 
tricus,  that  an  eledlric  {hock  will  frequently  flimulate  into  mo- 
tion a paralytic  limb,  and  laftly  that  it  needs  no  perceptible  tubes 
to  convey  it,  this  opinion  feems  not  without  probability  -,  and 
the  Angular  figure  of  the  brain  and  nervous  fyftem  feems  well 
adapted  to  diftribute  it  over  every  part  of  the  body. 

For  the  medullary  fubftance  of  the  brain  not  only  occupies 
the  cavities  of  the  head  and  fpine,  but  pafles  along  the  innumer- 
able ramifications  of  the  nerves  to  the  various  mufcles  and  or- 
gans of  fenfe.  In  thefe  it  lays  afide  its  coverings,  and  is  inter- 
mixed with  the  {lender  fibres,  which  conftitute  thofe  mufcles 
and  organs  of  fenfe.  Thus  all  thefe  diftant  ramifications  of  the 
fenforium  are  united  at  one  of  their  extremities,  that  is,  in  the 
head  and  fpine  ; and  thus  thefe  central  parts  of  the  fenforium 
conftitute  a communication  between  all  the  organs  of  fenfe  and 
mufcifes. 

3.  A nerve  is  a continuation  of  the  medullary  fubftance  of 
the  brain  from  the  head  or  fpine  towards  the  other  parts  of  the 
body,  wrapped  in  its  proper  membrane. 
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4.  The  mufcular  fibres  are  moving  organs  intermixed  with  that 
medullary  fubftance,  which  is  continued  along  the  nerves,  as 
mentioned  above.  They  are  indued  with  the  power  of  contrac- 
tion, and  are  again  elongated  either  by  antagonift  mufcles,  by 
circulating  fluids,  or  by  elaftic  ligaments.  So  the  mufcles  on 
one  fide  of  the  fore-arm  bend  the  fingers  by  means  of  their  ten- 
dons, and  thofe  on  the  other  fide  of  the  fore-arm  extend  them 
again.  The  arteries  are  diftended  by  the  circulating  blood ; 
and  in  the  necks  of  quadrupeds  there  is  a ftrong  elaftic  liga- 
ment, which  affifts  the  mufcles,  which  elevate  the  head,  to  keep 
it  in  its  horizontal  pofition,  and  to  raife  it  after  it  has  been  de- 
preffed. 

5.  The  immediate  organs  of  fenfe  confift  in  like  manner  of 
moving  fibres  enveloped  in  the  medullary  fubftance  above  men- 
tioned ; and  are  erroneoufly  fuppofed  to  be  fimply  an  expanfion 
of  the  nervous  medulla,  as  the  retina  of  the  eye,  and  the  rete 
mucofum  of  the  fkin,  which  are  the  immediate  organs  of  vifion, 
and  of  touch.  Hence  when  we  fpeak  of  the  contractions  of  the 
fibrous  parts  of  the  body,  we  {hall  mean  both  the  contractions 
of  the  mufcles,  and  thofe  of  the  immediate  organs  of  fenfe. 
Thefe  fibrous  motions  are  thus  diftinguifhed  from  the  fenforial 
motions  above  mentioned. 

6.  The  external  organs  of  fenfe  are  the  coverings  of  the  im- 
mediate organs  of  fenfe,  and  are  mechanically  adapted  for  the 
reception  or  tranfmiftion  of  peculiar  bodies,  or  of  their  qualities, 
as  the  cornea  and  humours  of  the  eye,  the  tympanum  of  the  ear, 
the  cuticle  of  the  fingers  and  tongue. 

7.  The  word  idea  has  various  meanings  in  the  writers  of 
metaphyfic : it  is  here  ufed  fimply  for  thofe  notions  of  external 
things,  which  our  organs  of  fenfe  bring  us  acquainted  with  orig- 
inally ; and  is  defined  a contraction,  or  motion,  or  configuration, 
of  the  fibres,  which  conftitute  the  immediate  organ  of  fenfe  ; 
which  will  be  explained  at  large  in  another  part  of  the  work. 
Synonymous  with  the  word  idea,  we  fhall  fometimes  ufe  the 
words  fenjual  motion  in  contradiftindfion  to  mufcular  motion. 

8.  The  word  perception  includes  both  the  action  of  the  organ 
of  fenfe  in  ccnfequence  of  the  impact  of  external  objects,  and 
our  attention  to  that  aCtion  ; that  is,  it  exprefies  both  the  motion 
of  the  organ  of  fenfe,  or  idea,  and  the  pain  or  pleafure  that  fuc- 
ceeds  or  accompanies  it. 

9.  The  pleafure  or  pain  which  neceflarily  accompanies  all 
thofe  perceptions  or  ideas  which  we  attend  to,  either  gradually 
fubfides,  or  is  fucceeded  by  other  fibrous  motions.  In  the  latter 
cafe  it  is  termed  fenfation , as  explained  in  Sedl.  V.  2,  and  % I. 
a.—The  reader  is  intreated  to  keep  this  in  his  mind,  that 
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through  all  this  treatife  the  word  fenfation  is  ufed  to  exprefs 
pleafure  or  pain  only  in  its  active  ftate,  by  whatever  means  it  is 
introduced  into  the  fyftem,  without  any  reference  to  the  Simu- 
lation of  external  objefts. 

10.  The  vulgar  ufe  of  the  word  memory  is  too  unlimited  for 
our  purpofe  : thofe  ideas  which  we  voluntarily  recall  are  here 
termed  ideas  of  recollection,  as  when  we  will  to  repeat  the  alpha- 
bet backwards.  And  thofe  ideas  which  are  fuggefted  to  us  by- 
preceding  ideas  are  here  termed  ideas  of  fuggejlion , as  whilft  we 
repeat  the  alphabet  in  the  ufual  order ; when  by  habits  previ- 
oufly  acquired  B is  fuggefted  by  A,  and  C by  B,  without  any 
effort  of  deliberation. 

11.  The  word  ajjbciation  properly  fignifies  a fociety  or  con- 
vention of  things  in  fome  refpefts  fimilar  to  each  other.  We 
never  fay  in  common  language,  that  the  effeft  is  affociated  with 
the  caufe,  though  they  neceffarily  accompany  or  fucceed  each 
other.  Thus  the  contractions  of  our  mufcles  and  organs  of 
fenfe  may  be  faid  to  be  affociated  together,  but  cannot  with  pro- 
priety be  faid  to  be  affociated  with  irritations,  or  with  volition* 
or  with  fenfation ; becaufe  they  are  caufed  by  them,  as  men- 
tioned in  SeCt.  IV.  When  fibrous  contractions  fucceed  other 
fibrous  contractions,  the  connexion  is  termed  ajjbciation  ; when 
fibrous  contractions  fucceed  fenforial  motions,  the  connexion 
is  termed  caujation  when  fibrous  and  fenforial  motives  recipro- 
cally introduce  each  other  in  progreflive  trains  or  tribes,  it  is 
termed  catenation  of  animal  motions.  All  thefe  connexions  are 
faid  to  be  produced  by  habit ; that  is,  by  frequent  repetition. 

1 2.  It  may  be  proper  to  obferve,  that  by  the  unavoidable  idi- 
om of  our  language  the  ideas  of  perception,  of  recolleCtion,  or  of 
imagination,  in  the  plural  number  fignify  the  ideas  belonging  to 
perception,  to  recolleCtion,  or  to  imagination  ; whilft  the  idea 
of  perception,  of  recollection,  or  of  imagination,  in  the  finguiar 
number  is  ufed  for  what  is  termed  “ a reflex  idea  of  any  of  thofe 
operations  of  the  fenforium.” 

13.  By  the  word  Jlimulus  is  not  only  meant  the  application  of 
external  bodies  to  our  organs  of  fenfe  and  mufcular  fibres,  which 
excites  into  aCtion  the  fenforial  power  termed  irritation  ; but  al- 
fo  pleafure  or  pain,  when  they  excite  into  aCtion  the  fenforial 
power  termed  fenfation  •,  and  defire  or  averfion,  when  they  ex- 
cite into  aCtion  the  power  of  volition ; and  laftly,  the  fibrous 
contractions  which  precede  affociation ; as  is  further  explained 
in  Sed.  XII.  2.  1. 


SECT. 


8 


MOTIONS  OF 


Sect.  III.  r.  r , 


SECT.  III. 

THE  MOTIONS  OF  THE  RETINA  DEMONSTRATED  BY  EXPERI- 
MENTS. 

I.  Of animal  motions  and  of  ideas.  II.  The  fibrous  firuclure  of  the 
retina . III.  The  activity  of  the  retina  in  vifion.  I.  Rays  of 
light  have  no  momentum.  2.  Objects  long  viewed  become  fainter. 

3.  Spectra  of  black  objects  become  luminous.  4.  Varying  fpectra 
from  gyration.  5.  From  long  infpection  of  various  colours.  IV. 
Motions  of  the  organs  of  fenfe  confiitute  ideas.  I.  Light  front 
pr effing  the  eye-ball,  and  found from  the  pufation  of  the  carotid  ar- 
tery.  2.  Ideas  in  fieep  mifiaken for  perceptions.  3.  Ideas  of  im- 
agination produce  pain  and ficknefs  like  fen  fa  thus.  4.  JVhen  the 
organ  of  fenfe  is  defrayed,  the  ideas  belonging  to  that  fenfe  perifij. 
V.  Analogy  between  mufcular  motions  and  fenfual  motions,  or 
ideas.  I.  They  are  both  originally  excited  by  irritations.  2.  And 
a f ociated  together  in  the  fame  manner.  3.  Both  act  in  nearly  the 
fame  times.  4.  Are  alike  firengthened  or  fatigued  by  exerefe. 
g.  Are  alike  painful  from  iirfiammaiion.  6.  Are  alike  benumb- 
ed by  compreffiton.  7.  Are  alike  liable  to  parclyfis.  8.  To  con- 
vulfion.  9.  To  the  influence  of  old  age. — VI.  Objections  anfwered 
I.  Why  we  cannot  invent  new  ideas.  2.  If  ideas  refemble  exter- 
nal objects.  3.  Of  the  imagined  fenfation  in  an  amputated  limb. 

4.  Abfiract  ideas. — VII.  What  are  ideas,  if  they  are  not  ani- 
mal motion's  ? 

Before  the  great  variety  of  animal  motions  can  be  duly  ar- 
ranged into  natural  clafTes  and  orders,  it  is  neceflary  to  fmooth 
the  way  to  this  yet  unconquered  field  of  fcience,  bv  removing 
fome  obitacles  which  thwart  our  paffage.  I.  To  demonftrate 
that  the  retina  and  other  immediate  organs  of  fenie  poiTeis  a 
power  of  motion,  and  that  thefe  motions  conilitute  our  ideas, 
according  to  the  fifth  and  feventh  of  the  preceding  ailertions, 
claims  our  firft  attention. 

Animal  motions  are  diltinguifhed  from  the  communicated 
motions,  mentioned  in  the  firft  fettion,  as  they  have  no  me- 
chanical proportion  to  their  caufe  ; for  the  goad  of  a fpur  on  the 
Ifcin  of  a horfe  fliall  induce  him  to  move  a load  of  hay.  They 
differ  from  the  gravitating  motions  there  mentioned  as  they  are 
exerted  with  equal  facility  in  all  direftions,  and  they  differ  from 
the  chemical  clafs  of  motions,  becaufe  no  apparent  decompofi- 
tions  or  new  combinations  are  produced  in  the  moving  ma- 
terials. 
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Hence,  v/hen  we  fay  animal  motion  is  excited  by  irritation,  we 
do  not  mean  that  the  motion  bears  any  proportion  to  the  me- 
chanical impulfe  of  the  ftimulus  ; nor  that  it  is  affeCted  by  the 
general  gravitation  of  the  two  bodies  ; nor  by  their  chemical 
properties  ; but  folely  that  certain  animal  fibres  are  excited  in- 
to aCtion  by  fomething  external  to  the  moving  organ. 

In  this  fenfe  the  ftimulus  of  the  blood  produces  the  contrac- 
tions of  the  heart ; and  the  fubftances  we  take  into  our  ftomach 
and  bowels  ftimulate  them  to  perform  their  neceffary  fumftions. 
The  rays  of  light  excite  the  retina  into  animal  motion  by  their 
ftimulus  ; at  the  fame  time  that  thofe  rays  of  light  themfelves 
are  phyfically  converged  to  a focus  by  the  inactive  humours  of 
the  eye.  The  vibrations  of  the  air  ftimulate  the  auditory  nerve 
into  animal  action  ; while  it  is  probable  that  the  tympanum  of 
the  ear  at  the  fame  time  undergoes  a mechanical  vibration. 

To  render  this  circumftance  more  eafy  to  be  comprehended, 
Motion  may  be  defined  to  be  a variation  ofi  figure  ; for  the  whole 
u*jverfe  may  be  confidered  as  one  thing  poffefTmg  a certain  fig- 
ure ; the  motions  of  any  of  its  parts  are  a variation  of  this  fig- 
ure of  the  whole  : this  definition  of  motion  will  be  further  ex- 
plained in  SeCtion  N1V.  2.  2.  on  the  production  of  ideas. 

Now  the  motions  of  an  organ  of  fenfe  are  a fucceflion  of  con- 
figurations of  that  organ  ; thefe  configurations  fucceed  each 
other  quicker  or  flower  *,  and  whatever  configuration  of  this  or- 
gan of  fenfe,  that  is,  whatever  portion  of  the  motion  of  it  is,  or 
has  ufually  been,  attended  to,  conftitutes  an  idea.  Hence  the 
configuration  is  not  to  be  confidered  as  an  effeCt  of  the  motion 
of  the  organ,  but  rather  as  a part  or  temporary  termination  of  it  ; 
and  that,  whether  a paufe  fucceeds  it,  or  a new  configuration 
immediately  takes  place.  Thus  when  a fucceflion  of  moving 
objects  are  prefented  to  our  view,  the  ideas  of  trumpets,  horfls, 
lords  and  ladies,  trains  and  canopies,  are  configurations,  that  is, 
parts  or  links  of  the  fuccefiivc  motions  of  the  organ  of  vifi^n. 

Thefe  motions  or  configurations  of  the  organs  of  fenfe  differ 
irom  the  fenforial  motions  to  be  defcribed  hereafter,  as  they  ap- 
pear to-be  Amply  contractions  of  the  fibrous  extremities  of  thofe 
organs,  and  in  that  refpeCt  exaCtly  referable  the  motions  or  con- 
tractions of  the  larger  mufcles,  as  appears  from  the  following 
experiment.  Place  a circular  piece  of  red  filk  about  an  inch  in 
diameter  on  a ftieet  of  white  paper  in  a ftrong  light,  as  in  Plate 
I. — look  for  a minute  on  this  area,  or  till  the  eye  becomes  fome- 
what  fatigued,  and  then,  gently  doling  your  eyes,  and  fhading 
them  with  your  hand,  a circular  green  area  of  the  fame  appar- 
ent diameter  becomes  vifible  in  the  clofed  eye.  This  green 
area  is  the  colour  reverfe  to  the  red  area,  which  had  been  pre- 
Vcl.  I.  C vioufly 
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Vioufly  infpecled,  as  explained  in  the  experiments  on  ocular 
fpeilra  at  the  end  of  the  work,  and  in  Botanical  Garden,  P I. 
additional  note,  No.  I.  Hence  it  appears,  that  a oart  of  the  ret- 
ina, which  had  been  fatigued  by  contraction  in  one  direction, 
relieves  itfelf  by  exerting  the  antagonift  fibres,  and  producing  a 
contraction  in  an  oppofite  direction,  as  is  common  in  the  exer- 
tions of  our  mufcles.  Thus  when  we  are  tired  with  long  ac- 
tion of  our  arms  in  one  direction,  as  in  holding  a bridle  on  a 
journey,  we  occafionally  throw  them  into  an  oppofite  petition  to 
relieve  the  fatigued  mufcles. 

Mr.  Locke  has  defined  an  idea  to  be  “ whatever  is  prefent  to 
the  mind  but  this  would  include  the  exertions  of  volition, 
and  the  fenfations  of  pleafure  and  pain,  as  well  as  thofe  opera- 
tions of  our  fyftem,  which  acquaint  ns  with  external  objects  ; 
and  is  therefore  too  unlimited  for  our  purpofe.  Mr.  Locke 
feerns  to  have  fallen  into  a further  error,  by  conceiving, 
that  the  mind  could  form  a general  or  abftrail  idea  by  its  own 
operation,  which  was  the  copy  of  no  particular  perception  ; as 
of  a triangle  in  general,  that  was  neither  acute,  obtufe,  nor 
right  angled.  The  ingenious  Dr.  Berkley  and  Mr.  Hume  have 
demenftrated,  that  fuch  general  ideas  have  no  exiltence  in  na- 
ture, not  even  in  the  mind  of  their  celebrated  inventor.  We 
{hall  therefore  take  for  granted  at  prefent,  that  our  recolledlicn 
or  imagination  of  external  objects  confifts  of  a partial  repetition 
cf  the  perceptions,  which  were  excited  by  thofe  external  ob- 
je£ls,  at  the  time  we  became  acquainted  with  them  ; and  that 
our  reflex  ideas  of  the  operations  of  our  minds  are  partial  repeti- 
tions of  thofe  operations. 

II.  The  following  article  evinces  that  the  organ  of  vifion  con- 
fifts of  a fibrous  part  as  well  as  of  the  nervous  medulla,  like  oth- 
er white  mufcles  ; and  hence,  as  it  refembles  the  mufcular  parts 
of  the  body  in  its  ftrudlure,  we  may  conclude,  that  it  muft  re- 
femble  them  in  pofiefling  a power  of  being  excited  into  animal 
motion.  The  fubfequent  experiments  on  the  optic  nerve,  and 
on  the  colours  remaining  in  the  eye,  are  copied  from  a paper  on 
ocular  fpeilra  publilhed  in  the  feventy  fixth  volume  of  the  Phi- 
lof.  Tranf.  by  Dr.  R.  Darwin  of  Shrewfbury  ; which,  as  I Ihali 
have  frequent  occafion  to  refer  to,  is  reprinted  in  this  work, 
Seel.  XL.- — The  retina  of  an  ox’s  eye  was  fufpended  in  a glafs 
of  warm  water,  and  forcibly  torn  in  a few  places  ; the  edges  of 
thefe  parts  appeared  jagged  and  hairy,  and  did  not  contrail  and 
become  fmooth  like  fimple  mucus,  when  it  is  diftended  till  it 
breaks  ; which  evinced  that  it  confifted  of  fibres.  This  fibrous 
conftruilion  became  ftill  more  diftinil  to  the  fight  by  adding 
fome  cauftic  alkali  to  the  water  *,  as  the  adhering  mucus  was 
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firft  eroded,  and  the  hair  like  fibres  remained  floating  in  the  vef- 
fel.  Nor  does  the  degree  of  tranfparency  of  the  retina  invali- 
date this  evidence  of  its  fibrous  ftrutfure,  fince  Leeuwenhoek 
has  {hewn,  that  the  cryftaline  humour  itfelf  confifts  of  fibres. 
Arc.  Nat.  V.  I.  70. 

Hence  it  appears,  that  as  the  mufcles  confift  of  larger  fibres 
Intermixed  with  a fmaller  quantity  of  nervous  medulla,  the  or- 
gan of  vifion  confifts  of  a greater  quantity  of  nervous  medulla 
intermixed  with  fmaller  fibres.  It  is  probable  that  the  locomo- 
tive mufcles  of  microfcopic  animals  may  have  greater  tenuity 
than  thefe  of  the  retina  ; and  there  is  reafon  to  conclude  from 
a lalogy,  that  the  other  immediate  organs  of  fenfe,  as  the  portio 
mollis  of  the  auditory  nerve,  and  the  rete  mucofum  of  the  {kin, 
poflefs  a fimilarity  of  ftruhture  with  the  retina,  and  a fimilar 
power  of  being  excited  into  animal  motion. 

III.  The  fubfequent  articles  {hew,  that  neither  mechanical 
impreflions,  nor  chemical  combinations  of  light,  but  that  the 
animal  a&ivity  of  the  retina  conftitutes  vifion. 

1.  Much  has  been  conjectured  by  philofophers  about  the 
momentum  of  the  rays  of  light ; to  fubjeCt  this  to  experiment 
a ve~y  light  horizontal  balance  was  conftruCted  by  Mr.  Michel, 
with  about  an  inch  fquare  of  thin  leaf-copper  fufpended  at  each 
end  of  it,  as  deferibed  in  Dr.  Prieftley5s  Hiftory  of  Light  and 
Colours.  The  focus  of  a very  large  convex  mirror  was  thrown 
by  Dr.  Powel,  in  his  leCtures  on  experimental  philofophy,  in 
my  prefence,  on  one  wing  of  this  delicate  balance,  and  it  reced- 
ed from  the  light  ; thrown  on  the  other  wing,  it  approached 
towards  the  light,  and  this  repeatedly  ; fo  that  no  fenfible  im- 
pulfe  could  be  obferved,  but  what  might  well  be  aferibed  to  the 
afeent  of  heated  air. 

Whence  it  is  reafonable  to  conclude,  that  the  light  of  the  day 
muft  be  much  too  weak  in  its  dilute  ftate  to  make  any  mechan- 
ical impreflion  on  fo  tenacious  a fubftance  as  the  retina  of  the 
eye. — Add  to  this,  that  as  the  retina  is  nearly  tranfparent,  it 
could  therefore  make  lefs  refiftance  to  the  mechanical  impulfe 
of  light ; which,  according  to  the  obfervations  related  by  Mr. 
Melvil  in  the  Edinburgh  Literary  Efiays,  only  communicates 
heat,  and  {hould  therefore  only  communicate  momentum, 
where  it  is  obftrudled,  reflected,  or  refracted. — From  whence 
alfo  may  be  collefted  the  final  caufe  of  this  degree  of  tranfpar- 
ency of  the  retina,  viz.  left  by  the  focus  of  ftronger  lights,  heat 
and  pain  {hould  have  been  produced  in  the  retina,  inftead  of 
that  ftimulus  which  excites  it  into  animal  motion. 

2.  On  looking  long  on  an  area  of  fcarlet  filk  of  about  an  inch 
in  diameter  laid  on  white  paper,  as  in  Plate  L the  fcarlet  colour 
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becomes  fainter,  till  at  length  it  entirely  vanifhes,  though  the 
eye  is  kept  uniformly  and  fteadily  upon  it.  Now  if  the  change 
or  motion  of  the  retina  was  a mechanical  impreffion,  or  a chem- 
ical tinge  of  coloured  light,  the  perception  would  every  minute 
become  ftronger  and  ftronger, — whereas  in  this  experiment  it 
becomes  every  inftant  weaker  and  weaker.  The  fame  circum- 
ftance  obtains  in  the  continued  application  of  found,  or  of  fapid 
bodies,  or  of  odorous  ones,  or  of  tangible  ones,  to  their  adapted 
organs  of  fenfe. 

Thus  when  a circular  coin,  as  a {hilling,  is  prefled  on  the 
palm  of  the  hand,  the  fenfe  of  touch  is  mechanically  compreff. 
ed  ; but  it  is  the  ftimulus  of  this  prelfure  that  excites  the  organ 
of  touch  into  animal  adtion,  which  conftitutes  the  perception  of 
hardnefs  and  of  figure  : for  in  fome  minutes  the  perception 
ceafes,  though  the  mechanical  preffure  of  the  objedt  remains. 

3.  Make  with  ink  on  white  paper  a very  black  fpot  about  half 
an  inch  in  diameter,  with  a tail  about  an  inch  in  length,  fo  as 
to  refemble  a tadpole,  as  in  Plate  II.  ; look  fteadfaftly  for  a 
minute  on  the  centre  of  this  fpot,  and,  on  moving  the  eye  a lit- 
tle, the  figure  of  the  tadpole  will  be  feen  on  the  white  part  of 
the  paper  ; which  figure  of  the  tadpole  will  appear  more  lumi- 
nous than  the  other  part  of  the  white  paper  ; -which  can  only 
be  explained  by  fuppofing  that  part  of  the  retina,  on  which  the 
tadpole  was  delineated,  to  have  become  more  fenfible  to  light 
than  the  other  parts  of  it,  which  were  expofed  to  the  white 
paper ; and  not  from  any  idea  of  mechanical  impreffion  or 
chemical  combination  of  light  with  the  retina. 

4.  When  any  one  turns  round  rapidly,  till  he  becomes  dizzy, 
and  falls  upon  the  ground,  the  fpedtra  of  the  ambient  objects 
continue  to  prefent  themfelves  in  rotation,  and  he  feems  to  be- 
hold the  objedts  flill  in  motion.  Now  if  thefe  fpedtra  were  im- 
preffions  on  a paffive  organ,  they  either  mull  continue  as  they 
were  received  raft,  or  not  continue  at  all. 

5.  Place  a piece  of  red  filk  about  an  inch  in  diameter  on  a 
{beet  of  white  paper  in  a ftrong  light,  as  in  Plate  I.  look  Read- 
ily upon  it  from  the  difiance  of  about  half  a yard  for  a minute ; 
then  clcfing  your  eye-lids,  cover  them  with  your  hands  and 
handkerchief,  and  a green  fpedtrum  will  be  feen  in  your  eyes 
refemblfiig  in  form  the  piece  of  red  filk.  After  fome  feconds 
of  time  the  fpedtrum  will  difappear,  and  in  a few  more  feconds 
will  reappear  ; and  thus  alternately  three  or  four  times,  it  the 
experiment  be  well  made,  till  at  length  it  vanifhes  entirely. 

6.  Place  on  a {beet  of  white  paper  a circular  piece  of  blue 
filk,  about  four  inches  in  diameter,  in  the  funlhine  j cover  the 
center  of  this  with  a circular  piece  of  yellow  filk,  about  three 
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inches  in  diameter  ; and  the  centre  of  the  yellow  filk  with  a 
circle  of  pink  filk,  about  two  inches  in  diameter  ; and  the  cen- 
tre of  the  pink  filk  with  a circle  of  green  filk,  about  one  inch  in 
diameter  ; and  the  centre  of  this  with  a circle  of  indigo,  about 
half  an  inch  in  diameter  ; make  a fmall  fpeck  with  ink  in  the 
very  centre  of  the  whole,  as  in  Plate  HI.  look  fteadily  for  a min- 
ute on  this  central  fpot,  and  then  clofing  vour  eyes,  and  applying 
your  hand  at  about  an  inch  diftance  before  them,  fo  as  to  pre- 
vent too  much  or  too  little  light  from  pafiing  through  the  eye- 
lids, and  you  will  fee  the  moft  beautiful  circles  of  colours  that 
imagination  can  conceive  •,  which  are  moft  refembled  by  the 
colours  occafioned  by  pouring  a drop  or  two  of  oil  on  a full 
lake  in  a bright  day.  But  thefe  circular  irifes  of  colours  are 
not  only  different  from  the  colours  of  the  filks  above  mention- 
ed, but  are  at  the  fame  time  perpetually  changing  as  long  as 
they  exift. 

From  all  thefe  experiments  it  appears,  that  thefe  fpeftra  in 
the  eye  are  not  owing  to  the  mechanical  impulfe  of  light  im- 
preffed  on  the  retina  ; nor  to  its  chemical  combination  with 
that  organ  ; nor  to  the  abforption  and  emifiion  of  light,  as  is 
fuppofed,  perhaps  erroneoufly,  to  take  place  in  calcined  lhelis 
and  other  phofphorefcent  bodies,  after  having  been  expofed  to 
the  light  : for  in  all  thefe  cafes  the  fpeftra  in  the  eye  ihould  ei- 
ther remain  of  the  fame  colour,  or  gradually  decay,  when  the 
objedl  is  withdrawn ; and  neither  their  evanefcence  during  the 
prefence  of  the  object,  as  in  the  fecond  experiment,  nor  their 
change  from  dark  to  luminous,  as  in  the  third  experiment,  nor 
their  rotation,  as  in  the  foufth  experiment,  nor  the  alternate 
prefence  and  evanefcence  of  them,  as  in  the  fifth  experiment, 
nor  the  perpetual  change  of  colours  of  them,  as  in  the  laft  ex- 
periment, could  exift. 

IV.  The  fubfequent  articles  fhew,  that  thefe  animal  motions 
or  configurations  of  our  organs  of  fenfe  conftitute  our  ideas. 

1.  If  any  one  in  the  dark  preffes  the  ball  of  his  eye,  by  ap- 
plying his  finger  to  the  external  corner  of  it,  a luminous  appear- 
ance is  obferved  ; and  by  a fmart  ftroke  on  the  eye  great  iiallies 
of  fire  are  perceived.  (Newton’s  Optics.)  So  when  the  arteries, 
that  are  near  the  auditory  nerve,  make  ftronger  pulfations  than 
ufual,  as  in  fome  fevers,  an  undulating  found  is  excited  in  the 
ears.  Hence  it  is  not  the  prefence  of  the  light  and  found,  but 
the  motions  of  the  organ,  that  are  immediately  neceflary  to  con- 
ftitute the  perception  or  idea  of  light  and  found. 

2.  During  the  time  of  deep,  or  in  delirium,  the  ideas  of  im- 
agination are  miftaken  for  the  perceptions  of  external  objects  ; 
whence  it  appears,  that  thefe  ideas  of  imagination  are  no  other 
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than  a reiteration  of  thofe  motions  of  the  organs  of  fenfe,  which 
were  originally  excited  by  the  ftimulusof  external  objedls  : and 
in  our  waking  hours  the  Ample  ideas,  that  we  call  up  by  recol- 
lection or  by  imagination,  as  the  colour  of  red,  or  the  fmell  of 
a rofe,  are  exa<ft  refemblances  of  the  fame  Ample  ideas  from 
perception  ; and  in  confequence  muft  be  a repetition  of  thofe 
very  motions. 

3.  The  difagreeable  fenfation  called  the  tooth-edge  is  origin- 
ally excited  by  the  painful  jarring  of  the  teeth  in  biting  the  edge 
of  the  glafs,  or  porcelain  cup,  in  which  our  food  was  given  us 
in  our  infancy,  as  is  further  explained  in  the  Section  XVI,  10, 
on  Inftinft.— This  difagreeable  fenfation  is  afterwards  excited 
not  only  by  a repetition  of  the  found,  that  was  then  produced, 
but  by  imagination  alone,  as  I have  myfelf  frequently  experien- 
ced ; in  this  cafe  the  idea  of  biting  a china  cup,  when  I imagine 
it  very  diftin£lly,  or  when  I fee  another  perfon  bite  a cup  or 
glafs,  excites  an  aflual  pain  in  the  nerves  of  my  teeth.  So  that 
this  idea  and  pain  feem  to  be  nothing  more  than  the  reiterated 
motions  of  thofe  nerves,  that  were  formerly  fo  difagreeably  af- 
fected. 

Other  ideas  that  are  excited  by  imagination  or  recolle&ion 
in  many  inftances  produce  Amilar  effects  on  the  conftitution,  as 
our  perceptions  had  formerly  produced,  and  are  therefore  un- 
doubtedly a repetition  of  the  fame  motions.  A ftory  which  the 
celebrated  Baron  Van  Swieten  relates  of  himfelf  is  to  this  pur- 
pofe.  He  was  prefent  when  the  putrid  carcafs  of  a dead  dog 
exploded  with  prodigious  ftench  ; and  fome  years  afterwards, 
accidentally  riding  along  the  fame  road,  he  was  thrown  into  the 
fame  Acknefs  and  vomiting  by  the  idea  of  the  ftench,  as  he  had 
before  experienced  from  the  perception  of  it. 

4.  Where  the  organ  of  fenfe  is  totally  deftroyed,  the  ideas 
which  were  received  by  that  organ  feem  to  perifh  along  with  it, 
as  well  as  the  power  of  perception.  Of  this  a fatisfa&ory  in- 
ftance  has  fallen  under  my  obfervation.  A gentleman  about 
fixty  years  of  age  had  been  totally  deaf  for  near  thirty  years  : 
he  appeared  to  be  a man  of  good  underftanding,  and  amufed 
himfelf  with  reading,  and  by  converfing  either  by  the  ufe  of  the 
pen,  or  by  Agns  made  with  his  Angers,  to  represent  letters.  I 
obferved  that  he  had  fo  far  forgot  the  pronunciation  of  the  lan- 
guage, that  when  he  attempted  to  fpeak,  none  of  his  words  had 
diftinct  articulation,  though  his  relations  could  fometimes  un- 
derftand  his  meaning.  But,  which  is  much  to  the  point,  he  af- 
furea  me,  that  in  his  dreams  he  always  imagined  that  people 
converfed  with  him  by  Agns  or  writing,  and  never  that  he 
heard  any  one  fpeak  to  him.  From  hence  it  appears,  that  with 
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the  perceptions  of  founds  he  has  alfo  loft  the  ideas  of  them  5 
though  the  organs  of  fpeech  ftill  retain  fomewhat  of  their  ufual 
habits  of  articulation. 

This  obfervation  may  throw  fome  light  on  the  medical  treat- 
ment  of  deaf  people  ; as  it  may  be  learnt  from  their  dreams 
whether  the  auditory  nerve  be  paralytic,  or  their  deafnefs  be 
owing  to  fome  defedf  of  the  external  organ. 

It  rarely  happens  that  the  immediate  organ  of  vifion  is  per- 
fectly deftroyed.  The  molt  frequent  caufes  of  blindnefs  are 
occasioned  by  defeats  of  the  external  organ,  as  in  cataraCts  and 
obfufcations  of  the  cornea.  But  I have  had  the  opportunity  of 
converling  with  two  men,  who  had  been  fome  years  blind  ; one 
of  them  had  a complete  gutta  ferena,  and  the  other  had  loft  the 
whole  fubftance  of  his  eyes.  They  both  told  me  that  they  did 
not  remember  to  have  ever  dreamt  of  vifible  objects,  fince  die 
total  lofs  of  their  fight. 

V.  Another  method  of  difcovering  that  our  ideas  are  animal 
motions  of  the  organs  of  fenfe,  is  from  confidering  the  great 
analogy  they  bear  to  the  motions  of  the  larger  mufcles  of  the 
body.  In  the  following  articles  it  will  appear  that  they  are  orig- 
inally excited  into  action  by  the  irritation  of  external  objects 
like  our  mufcles  ; are  aflbciated  together  like  our  mufcular  mo- 
tions ; a£t  in  fimilar  time  with  them  ; are  fatigued  by  continu- 
ed exertion  like  them  ; and  that  the  organs  of  fenfe  are  fubjeCl 
to  inflammation,  numbnefs,  palfy,  convulfion,  and  the  defeats 
of  old  age,  in  the  fame  manner  as  the  mufcular  fibres. 

1.  All  our  perceptions  or  ideas  of  external  objects  are  uni- 
verfally  allowed  to  have  been  originally  excited  by  the  ftimulus 
of  thofe  external  objects  ; and  it  will  be  fhewn  in  a fucceeding 
fedion,  that  it  is  probable  that  all  our  mufcular  motions,  as  well 
thofe  that  are  become  voluntary  as  thofe  of  the  heart  and  glan- 
dular fyftem,  were  originally  in  like  manner  excited  by  the  ftim- 
ulus of  fomething  external  to  the  organ  of  motion. 

2.  Our  ideas  are  alfo  aflbciated  together  after  their  produc- 
tion precifely  in  the  fame  manner  as  our  mufcular  motions  ; 
which  will  likewife  be  fully  explained  in  the  fucceeding  fection. 

3.  The  time  taken  up  in  performing  an  idea  is  likewife  much 
the  fame  as  that  taken  up  in  performing  a mufcular  motion.  A 
mufician  can  prefs  the  keys  of  an  harpfichord  with  his  fingers 
in  the  order  of  a tune  he  has  been  accuftomed  to  play,  in  as 
little  time  as  he  can  run  over  thofe  notes  in  his  mind.  So  we 
many  times  in  an  hour  cover  our  eye-balls  with  our  eye-lids 
without  perceiving  that  we  are  in  the  dark  ; hence  the  percept 
tion  or  idea  of  light  is  not  changed  for  that  of  darknefs  in  fo 
fmall  a time  a$  the  twinkling  of  an  eye  ; fo  that  in  this  cafe  the 
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mufcular  motion  of  the  eye-lid  is  performed  quicker  than  the 
perception  of  light  can  be  changed  for  that  of  darknefs. — So  if 
a fire-flick  be  whirled  round  in  the  dark,  a luminous  circle  ap- 
pears to  the  obferver ; if  it  be  whirled  fomewhat  flower,  this 
circle  becomes  interrupted  in  one  part ; and  then  the  time  taken 
up  in  fuch  a revolution  of  the  flick  is  the  fame  that  the  obferver 
ufes  in  changing  his  ideas  : thus  the  S0/1  %t>sx.n>v  of  Homer, 

the  long  fliadow  of  the  flying  javelin,  is  elegantly  deflgned  to 
give  us  an  idea  of  its  velocity,  and  not  of  its  length. 

4.  The  fatigue  that  follows  a continued  attention  of  the  minu 
to  one  object  is  relieved  by  changing  the  fubjefl  of  our  thoughts  \ 
as  the  continued  movement  of  one  limb  is  relieved  by  moving, 
another  in  its  ftcad.  Whereas  a due  exercife  of  the  faculties  of 
the  mind  ftrengthens  and  improves  thofe  faculties,  whether  of 
imagination  or  recolleftion ; as  the  exercife  of  our  limbs  in 
dancing  or  fencing  increafes  the  Arength  and  agility  of  the  muf- 
cles  thus  employed. 

5.  If  the  muffles  of  any  limb  are  inflamed,  they  do  not  move 
without  pain  ; fo  when  the  retina  is  inflamed,  its  motions  alfo 
are  painful.  Hence  light  is  as  intolerable  in  this  kind  of  oph- 
thalmia, as  preflure  is  to  the  finger  in  the  paronychia.  Ill  this 
difeafe  the  patients  frequently  dream  of  having  their  eyes  pain- 
fully dazzled  5 hence  the  idea  of  ftrong  light  is  painful  as  well 
as  the  reality.  The  firft  of  thefe  fafts  evinces  that  our  percep- 
tions are  motions  of  the  organs  of  fenfe  ; and  the  latter,  that  our 
imaginations  are  alfo  motions  of  the  fame  organs. 

6.  The  organs  of  fenfe,  like  the  moving  mufcles,  are  liable  to 
become  benumbed,  or  lefs  fenfible,  from  compreffion.  Thus, 
if  any  perfon  on  a light  day  looks  on  a white  wall,  he  may  per. 
ceive  the  ramifications  of  the  optic  artery,  at  every  pulfation  of 
it,  reprefented  by  darker  branches  on  the  white  wall ; which  is 
evidently  owing  to  its  comprefiing  the  retina  during  the  diaftole 
of  the  artery.  Sauvages  Nofolog. 

7.  The  organs  of  fenfe  and  the  moving  mufcles  are  alike  lia- 
ble to  be  afiefted  with  palfy,  as  in  the  gutta  ferena,  and  in  fome 
cafes  of  deafnefs  ; and  one  fide  of  the  face  has  fometimes  lofi 
its  power  of  fenfation,  but  retained  its  power  of  motion  ; other 
parts  of  the  body  have  loft  their  motions,  but  retained  their  fen- 
fation, as  in  the  common  hemiplegia  ; and  in  other  inftances 
both  thefe  powers  have  perilhed  together. 

8.  In  fome  convulfive  difeafes  a delirium  or  infinity  fuper- 
venes,  and  the  convulfions  ceafe ; and  converfely  the  convul- 
fions  {hall  fupervene,  and  the  delirium  ceafe.  Of  this  I have 
been  a witnefs  many  times  in  a day  in  the  paroxyfms  of  violent 
cpilcpfies  s which  evinces  that  one  kind  of  delirium  is  a convui- 
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fion  of  the  organs  of  fenfe,  and  that  our  ideas  are  the  motions 
of  thefe  organs  : the  fubfequent  cafes  will  illuftrate  this  obfer- 
vation. 

Mifs  G -,  a fair  young  lady,  with  light  eyes  and  hair,  was 

feized  with  molt  violent  convulfions  of  her  limbs,  with  outra- 
geous hiccough,  and  moft  vehement  efforts  to  vomit : after  near 
an  hour  was  elapfed  this  tragedy  ceafed,  and  a calm  talkative 
delirium  fupervened  for  about  another  hour ; and  thefe  relieved 
each  other  at  intervals  during  the  greateft  part  of  three  or  four 
days.  After  having  carefully  confidered  this  difeafe,  I thought 
the  convulfions  of  her  ideas  lefs  dangerous  than  thofe  of  her 
mufcles ; and  having  in-  vain  attempted  to  make  any  opiate 
continue  in  her  ftomach,  an  ounce  of  laudanum  was  rubbed  along 
the  fpine  of  her  back,  and  a dram  of  it  was  ufed  as  an  enema  ; 
by  this  medicine  a kind  of  drunken  delirium  was  continued  ma- 
ny hours  ; and  when  it  ceafed  the  convulfions  did  not  return  ; 
and  the  lady  continued  well  many  years,  except  fome  (lighter  re- 
lapfes,  which  were  relieved  in  the  fame  manner. 

Mifs  H , an  accomplifhed  young  lady,  with  light  eyes  and 

hair,  was  feized  with  convulfions  of  her  limbs,  with  hiccough, 
and  efforts  to  vomit,  more  violent  than  words  can  exprefs ; thefe 
continued  near  an  hour,  and  were  fucceeded  with  a cataleptic 
fpafm  of  one  arm,  with  the  hand  applied  to  her  head  j and  af- 
ter about  twenty  minutes  thefe  fpafms  ceafed,  and  a talkative 
reverie  fupervened  for  near  an  hour,  from  which  no  violence, 
which  it  was  proper  to  ufe,  could  awaken  her.  Thefe  periods 
of  convulfions,  firft  of  the  mufcles,  and  then  of  the  ideas,  re- 
turned twice  a day  for  feveral  weeks ; and  were  at  length  re- 
moved by  great  dofes  of  opium,  after  a great  variety  of  other 
medicines  and  applications  had  been  in  vain  experienced.  This 
lady  was  fubjecS  to  frequent  relapfes,  once  or  twice  a year  for 
many  years,  and  was  as  frequently  relieved  by  the  fame  method. 

Mifs  W , an  elegant  young  lady,  with  black  eyes  and 

hair,  had  fometimes  a violent  pain  of  her  fide,  at  other  times  a 
moll  painful  ftrangury,  which  were  every  day  fucceeded  by  de- 
lirium •,  which  gave  a temporary  relief  to  the  painful  fpafms. 
After  the  vain  exhibition  of  variety  of  medicines  and  applica- 
tions by  different  phyficians,  for  more  than  a twelvemonth,  (he 
was  directed  to  take  foroe  dofes  of  opium,  which  were  gradually 
xncreafed,  by  which  a drunken  delirium  was  kept  up  for  a day 
or  two,  and  the  pains  prevented  from  returning.  A flelh  diet, 
with  a little  wine  or  beer,  inftead  of  the  low  regimen  (he  had 
previoully  ufed,  in  a few  weeks  completely  eftablifhed  her  health  ; 
which,  except  a few  relapfes,  has  continued  for  many  years. 

9.  Laftly,  as  we  advance  in  life  all  the  parts  of  the  body  be- 
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come  more  rigid,  are  rendered  lefs  fufceptible  of  new  habits  of 
motion,  though  they  retain  thofe  that  were  before  eftablifhed. 
This  is  fenfibly  obferved  by  thofe  who  apply  themfelves  late  in 
life  to  mufic,  fencing,  or  any  of  the  mechanic  arts.  In  the  fame 
manner  many  elderly  people  retain  the  ideas  they  had  learned 
early  in  life,  but  find  great  difficulty  in  acquiring  new  trains  of 
memory  ; infomuch  that  in  extreme  old  age  we  frequently  fee 
a forgetfulnefs  of  the  bufinefs  of  yeflerday,  and  at  the  fame  time 
a circumftantial  remembrance  of  the  amufements  of  their  youth ; 
till  at  length  the  ideas  of  recolle£lion  and  activity  of  the  body 
gradually  ceafe  together, — fuch  is  the  condition  of  humanity  ! 
— and  nothing  remains  but  the  vital  motions  and  fenfations. 

VI.  i.  In  oppofition  to  this  dodlrine  of  the  production  of 
our  ideas,  it  may  be  afked,  if  fome  of  our  ideas,  like  other  ani- 
mal motions,  are  voluntary,  why  can  we  not  invent  new  ones, 
that  have  not  been  received  by  perception  ? The  anfwer  will  be 
better  underftood  after  having  perufed  the  fucceeding  fection, 
where- it  will  be  explained,  that  the  mufcular  motions  likewife 
are  originally  excited  by  the  ftimulus  of  bodies  external  to  the 
moving  organ  •,  and  that  the  will  has  only  the  power  of  repeat- 
ing the  motions  thus  excited. 

2.  Another  objector  may  alk,  Can  the  motion  of  an  organ  of 
fenfe  refemble  an  odour  or  a colour  ? To  which  I can  only  an- 
fwer, that  it  has  not  been  demonftrated  that  any  of  our  ideas  re- 
femble the  objects  that  excite  them  ; it  has  generally  been  be- 
lieved that  they  do  not ; but  this  {hall  be  difcuffed  at  large  in 
Seft.  XIV. 

3.  There  is  another  objeaion  that  at  firfl  view  would  feem 
lefseafy  to  furmount.  After  the  amputation  of  afoot  or  a finger, 
it  has  frequently  happened,  that  an  injury  being  offered  to 
the  flump  of  the  amputated  limb,  whether  from  cold  air, 
too  great  preffure,  or  other  accidents,  the  patient  has  com- 
plained of  a fenfation  of  pain  in  the  foot  or  finger,  that  was 
cut  off.  Does  not  this  evince  that  all  our  ideas  are  excited  in 
the  brain,  and  not  in  the  organs  of  fenfe  ? This  obje£lion  is 
anfwered,  by  obferving  that  our  ideas  of  the  fhape,  place,  and 
folidity  of  our  limbs,  are  acquired  by  our  organs  of  touch  and 
of  fight,  which  are  fituated  in  our  fingers  and  eyes,  and  not  by 
any  fenfations  in  the  limb  itfelf. 

In  this  cafe  the  pain  or  fenfation,  which  formerly  has  arifen 
in  the  foot  or  toes,  and  been  propagated  along  the  nerves  to  the 
central  part  of  the  fenforium,  was  at  the-fame"  time  accompanied 
with  a vifible  idea  of  the  fhape  and  place,  and  with  a tangible 
idea  of  the  folidity  of  the  affecled  limb  : now'  when  thefe  nerves 
are  afterwards  affe&ed  by  any  injury  done  to  the  remaining 
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ftump  with  a fimilar  degree  or  kind  of  pain,  the  ideas  of  the 
fhape,  place,  or  folidity  of  the  loft  limb,  return  by  afibciation  ; 
as  thefe  ideas  belong  to  the  organs  of  fight  and  touch,  on 
which  they  were  firft  excited. 

4.  If  you  wonder  what  organs  of  fenfe  can  be  excited  into 
motion,  when  you  call  up  the  ideas  of  wifdom  or  benevolence, 
which  Mr.  Locke  has  termed  abftraCted  ideas ; I alk  you  by 
what  organs  of  fenfe  you  firft  became  acquainted  with  thefe 
ideas  ? And  the  anfwer  will  be  reciprocal ; for  it  is  certain  that 
all  our  ideas  were  originally  acquired  by  our  organs  of  fenfe  ; 
for  whatever  excites  our  perception  muft  be  external  to  the  or. 
gan  that  perceives  it,  and  we  have  no  other  inlets  to  knowledge 
but  by  our  perceptions  : as  will  be  further  explained  in  SeClion 
XIV.  and  XV.  on  the  Productions  and  Clafles  of  ideas. 

VII.  If  our  recolleCtion  or  imagination  be  not  a repetition  of 
animal  movements,  I alk,  in  my  turn,  What  is  it  ? You  tell  me 
it  confifts  of  images  or  pictures  of  things.  Where  is  this  ex- 
tenfive  canvas  hung  up  ? or  where  are  the  numerous  receptacles 
in  which  thofe  are  depofited  ? or  to  what  elfe  in  the  animal 
fyftem  have  they  any  fimilitude  ? 

That  pleating  picture  of  objeCts,  reprefented  in  miniature  on 
the  retina  of  the  eye,  feems  to  have  given  rife  to  this  illufive  or- 
atory ! It  was  forgot  that  this  representation  belongs  rather  to 
the  law's  of  light,  than  to  thofe  of  life ; and  may  with  equal  ele- 
gance be  feen  in  the  camera  obfcura  as  in  the  eye ; and  that  the 
picture  vanilhes  for  ever,  when  the  objeCt  is  withdrawn. 
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SECT.  IV. 

LAWS  OF  ANIMAL  CAUSATION. 

I.  The  fibres,  which  confritute  the  mufcles  and  organs  of 
fenfe,  poflefs  a power  of  contraction.  The  circumftances  at- 

. tending  the  exertion  of  this  power  of  contraction  conftitute 
the  laws  of  animal  motion,  as  the  circumftances  attending  the 
exertion  of  the  power  of  attraction  conftitute  the  laws  of 
motion  of  inanimate  matter.  . 

II.  The  fpirit  of  animation  is  the  immediate  caufe  of  the 
contraction  of  animal  fibres,  it  refides  in  the  brain  and  nerves, 
and  is  liable  to  general  or  partial  diminution  or  accumulation. 

III.  The  ftimuius  of  bodies  external  to  the  moving  organ  is 
the  remote  caufe  of  the  original  contractions  of  animal  fibres. 

IV.  A certain  quantity  of  ftimuius  produces  irritation,  which 
is  an  exertion  of  the  fpirit  of  animation  exciting  the  fibres  into 
contraction. 

V.  A certain  quantity  of  contraction  of  animal  fibres,  if  it  be 
perceived  at  all,  produces  pleafure  ; a greater  or  lefs  quantity  of 
contraction,  if  it  be  perceived  at  all,  produces  pain  ; thefe  con- 
ftitute  fenfation. 

VI.  A certain  quantity  of  fenfation  produces  defire  or  aver- 
fion ; thefe  conftitute  volition. 

VII.  All  animal  motions  which  have  occurred  at  the  fame 
time,  or  in  immediate  fucceftion,  become  fo  connected,  that 
when  one  of  them  is  reproduced,  the  other  has  a tendency  to 
accompany  or  fucceed  it.  When  fibrous  contractions  fucceed 
or  accompany  other  fibrous  contractions,  the  connexion  is  term- 
ed aflociation  ; when  fibrous  contractions  fucceed  fenforial  mo- 
tions, the  connexion  is  termed  caufation  ; when  fibrous  and  fen- 
forial motions  reciprocally  introduce  each  other,  it  is  termed 
catenation  of  animal  motions.  All  thefe  connexions  are  faid  to 
be  produced  by  habit,  that  is,  by  frequent  repetition.  Thefe 
laws  of  animal  caufation  will  be  evinced  by  numerous  fads, 
which  occur  in  our  daily  exertions ; and  will  afterwards  be  em- 
ployed to  explain  the  more  recondite  phaenomena  of  the  produc- 
tion, growth,  difeafes,  and  decay  of  the  animal  fyftem. 
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SECT.  V. 

or  THE  FOUR  FACULTIES  OR  MOTIONS  OF  THE  SENSORIUM. 

I.  Four  fenfona!  powers.  2.  Irritation « Jenjation  ^ volition^  ojjbci- 

ation  defined.  3.  Senfiorial  motions  d'fiingiiijhed  jrom  fibrous  mo- 
tions. 

1.  The  fpirit  of  animation  has  four  different  modes  of  ac- 
tion, or  in  other  words  the  animal  fenforium  pofleffes  four  dif- 
ferent faculties,  which  are  occafionally  exerted,  and  caufe  all 
the  contractions  of  the  fibrous  parts  of  the  body.  Thefe  are 
the  faculty  of  caufing  fibrous ' contraftions  in  confequence  of 
the  irritations  excited  by  external  bodies,  in  confequence  of  the 
fenfations  of  pleafure  or  pain,  in  confequence  of  volition,  and  in 
confequence  of  the  affociations  of  fibrous  contractions  with  oth- 
er fibrous  contractions,  which  precede  or  accompany  them. 

Thefe  four  faculties  of  the  fenforium  during  their  inactive  fiats 
are  termed  irritability,  fenfibility,  voluntarity,  and  aiTociability  ; 
in  their  ative  ftate  they  are  termed  as  above,  irritation,  fenfa- 
tion,  volition,  affociation. 

2.  Irritation  is  an  exertion  or  change  of  fome  extreme 
•part  of  the  fenforium  refiding  in  the  mufcles  or  organs  of  fenfe, 
in  confequence  of  the  appulfes  of  external  bodies. 

Sensation  is  an  exertion  or  change  of  the  central  parts  of  the 
fenforium,  or  of  the  whole  of  it,  beginning  at  fome  of  thofe  ex- 
treme parts  of  it,  which  refide  in  the  mufcles  or  organs  of  fenfe. 

Volition  is  an  exertion  or  change  of  the  central  parts  of  the 
fenforium,  or  of  the  whole  of  it,  terminating  in  fome  of  thofe  ex- 
treme parts  of  it,  which  refide  in  the  mufcles  or  organs  of  fenfe. 

Association  is  an  exertion  or  change  of  fome  extreme  part 
of  the  fenforium  refiding  in  the  mufcles  or  organs  of  fenfe,  in 
confequence  of  fome-  antecedent  or  attendant  fibrous  contrac- 
tions. 

3.  Thefe  four  faculties  of  the  animal  fenforium  may  at  the 
time  of  their  exertions  be  termed  motions  without  impropriety 
of  language  •,  for  we  cannot  pafs  from  a ftate  of  infenfibility  or 
inaction  to  a ftate  of  fenfibility  or  of  exertion  without  fome 
change  of  the  fenforium,  and  every  change  includes  motion. 
We  (hall  therefore  fometimes  term  the  above  defcribed  faculties 
fenforial  motions  to  diftinguifh  them  from  fibrous  motions  ; 
which  latter  exprelfion  includes  the  motions  of  the  mufcles  and 
organs  of  fenfe. 

The  active  motions  of  the  fibres,  whether  thofe  of  the  mufcles 
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or  organs  of  fenfe,  are  probably  fimple  contractions  ; the  fibres 
being  again  elongated  by  antagonift  mufcles,  by  circulating 
fluids,  or  fometimes  by  elaftic  ligaments,  as  in  the  necks  of 
quadrupeds.  The  fenforial  motions,  which  conftitute  the  fen- 
fations  of  pleafure  or  pain,  and  which  conftitute  volition,  and 
which  caufe  the  fibrous  contractions  in  confequence  of  irritation 
or  of  aflociation,  are  not  here  fuppofed  to  be  fluctuations  or  re- 
fluCtuations  of  the  fpirit  of  animation  ; nor  are  they  fuppofed 
to  be  vibrations  or  revibrations,  nor  condenfations  or  equilibra- 
tions of  it ; but  to  be  changes  or  motions  of  it  peculiar  to  life. 
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SECT.  VI. 

OF  THE  FOUR  CLASSES  OF  FIBROUS  MOTIONS. 

I.  Origin  of  fibrous  contraElions.  II.  Difiribution  of  them  into  four 

clajfes , irritative  motions,  fenfitive  motions , voluntary  motions , and 

ajfociate  motions,  defined. 

I.  All  the  fibrous  contractions  of  animal  bodies  originate 
from  the  fenforium,  and  refolve  themfelves  into  four  clafles,  cor= 
refpondent  with  the  four  powers  or  motions  of  the  fenforium 
above  defcribed,  and  from  which  they  have  their  caufation. 

1.  Thefe  fibrous  contractions  were  originally  caufed  by  the 
irritations  excited  by  objeCts,  which  are  external  to  the  moving 
organ.  As  the  pulfations  of  the  heart  are  owing  to  the  irrita- 
tions excited  by  the  ftimulus  of  the  blood  ; and  the  ideas  of  per- 
ception are  owing  to  the  irritations  excited  by  external  bodies. 

2.  But  as  painful  or  pleafurable  fenfations  frequently  accom- 
panied thofe  irritations,  by  habit  thefe  fibrous  contractions  be- 
came caufable  by  the  fenfations,  and  the  irritations  ceafed  to  be 
neceflary  to  their  production.  As  the  fecretion  of  tears  in  grief 
is  caufed  by  the  fenfation  of  pain  ; and  the  ideas  of  imagina- 
tion, as  in  dreams  or  delirium,  are  excitedr  by  the  pleafure  or 
pain,  with  which  they  were  formerly'accompanied. 

3.  But  as  the  efforts  of  the  will  frequently  accompanied 
thefe  painful  or  pleafurable  fenfations,  by  habit  the  fibrous  con- 
tractions became  caufable  by  volition  ; and  both  the  irritations 
and  fenfations  ceafed  to  be  neceflary  to  their  production.  As 
the  deliberate  locomotions  of  the  body,  and  the  ideas  of  recol- 
lection, as  when  we  will  to  repeat  the  alphabet  backwards. 

4.  But  as  many  of  thefe  fibrous  contractions  frequently  ac- 
companied other  fibrous  contractions,  by  habit  they  became 
caufable  by  their  aflbciations  with  them  ; and  the  irritations, 
fenfations,  and  volition,  ceafed  to  be  neceflary  to  their  produc- 
tion. As  the  aCtions  of  the  muffles  of  the  lower  limbs  in  fen- 
cing are  affociated  with  thofe  of  the  arms  ; and  the  ideas  of  fug- 
geltion  are  affociated  with  other  ideas,  which  precede  or  accom- 
pany them  ; as  in  repeating  carelefsly  the  alphabet  in  its  ufual 
order  after  having  began  it. 

II.  We  lhall  give  the  following  names  to  thefe  four  clafles  of 
fibrous  motions,  and  fubjoin  their  definitions. 

1.  Irritative  motions.  That  exertion  or  change  of  the  fenfo- 
rium,  which  is  caufed  by  the  appulfes  of  external  bodies,  either 
Amply  fubfides,  or  is  fucceeded  by  fenfation,  or  it  produces 
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fibrou3  motions  ; it  is  termed  irritation,  and  irritative  motions 
are  thofe  contraftions  of  the  mufcular  fibres,  or  of  the  organs 
of  fenfe,  that  are  immediately  confequent  to  this  exertion  or 
change  of  the  fenforium. 

2.  Senfitive  motions.  That  exertion  or  change  of  the  fenfo- 
rium, which  conftitutes  pleafure  or  pain,  either  fimply  fubfides, 
or  is  fucceeded  by  volition,  or  it  produces  fibrous  motions  ; it 
is  termed  fenfation,  and  the  feufitive  motions  are  thofe  contrac- 
tions of  the  mufcular  fibres,  or  of  the  organs  of  fenfe,  that  are 
immediately  confequent  to  this  exertion  or  change  of  the  fenfo- 
rium. 

3.  Voluntary  motions.  That  exertion  or  change  of  the  fen- 
forium, which  conftitutes  defire  or  averfion,  either  fimply  fub- 
fides, or  is  fucceeded  by  fibrous  motions  ; it  is  then  termed  vo- 
lition, and  voluntary  motions  are  thofe  contractions  of  the  muf- 
cular fibres,  or  of  the  organs  of  fenfe,  that  are  immediately  con- 
fequent to  this  exertion  or  change  of  the  fenforium. 

4.  Alfociate  motions.  That  exertion  or  change  of  the  fen- 
forium, which  accompanies  fibrous  motions,  either  fimply  fub- 
fides, or  is  fucceeded  by  fenfation  or  volition,  or  it  produces 
other  fibrous  motions  j it  is  then  termed  aflociation,  and  the  ai- 
fociate  motions  are  thofe  contradlions  of  the  mufcular  fibres,  or 
of  the  organs  of  fenfe,  that  are  immediately  confequent  tc  this 
exertion  or  change  of  the  fenforium. 
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SECT.  VII. 

OF  IRRITATIVE  MOTIONS. 

I.  I.  Some  mufcular  motions  are  excited  by  perpetual  irritations.  2. 
Others  more  frequently  by  fenfations.  3.  Others  by  volition . 
Cafe  of  involuntary  f retchings  in  paralytic  limbs.  4.  Some  fen - 
fual  motions  are  excited  by  perpetual  irritations.  5 . Others  more 
frequently  by  fenfaiion  or  volition.  II.  1.  Mufcular  motions  ex- 
cited by  perpetual  irritations  occafonally  become  obedient  to  fenfation 
and  to  volition.  2.  And  the  fenfual  motions.  III.  1.  Other  muf- 
cular motions  are  affociated  with  the  irritative  ones.  2.  And  other 
ideas  with  irritative  ones.  Of  letters , language , hieroglyphics . 
Irritative  ideas  exif  without  our  attention  to  them. 

1.  1.  Many  of  our  mufcular  motions  are  excited  by  perpet- 
ual irritations,  as  thofe  of  the  heart  and  arterial  fyftem  by  the 
circumfluent  blood.  Many  other  of  them  are  excited  by  inter- 
mitted irritations,  as  thofe  of  the  ftornach  and  bowels  by  the  ali- 
ment we  fwallow  j of  the  bile-dudts  by  the  bile  ; of  the  kid- 
neys, pancreas,  and  many  other  glands,  by  the  peculiar  fluids 
they  feparate  from  the  blood  ; and  thofe  of  the  ladleal  and  oth- 
er abforbent  vefiels  by  the  chyle,  lymph,  and  moiftvtre  of  the  at- 
mofphere.  Thefe  motions  are  accelerated  or  retarded,  as  their 
correfpondent  irritations  are  increafed  or  diminiihed,  without 
our  attention  or  confcioufnefs,  in  the  fame  manner  as  the  vari- 
ous fecretions  of  fruit,  gum,  refin,  wax,  and  honey,  are  produ- 
ced in  the  vegetable  world,  and  as  the  juices  of  the  earth  and 
the  moifture  of  the  atmofphere  are  abforbed  by  their  roots  2nd 
foliage. 

2.  Other  mufcular  motions,  that  are  moft  frequently  con- 
nected with  our  fenfations,  as  thofe  of  the  fphinfters  of  the 
bladder  and  anus,  and  the  mufculi  eredlores  penis,  were  origin- 
ally excited  into  motion  by  irritation,  for  young  children  make 
water,  and  have  other  evacuations  without  attention  to  thefe  cir- 
cumftances  \ “ et  primis  etiam  ab  incunabulis  tenduntur  fsepi- 
us  puerorum  penes,  amore  nondum  expergefadto.”  So  the  nip- 
ples of  young  women  are  liable  to  become  turgid  by  irritation, 
long  before  they  are  in  a fituation  to  be  excited  by  the  pleafure 
of  giving  milk  to  the  lips  of  a child. 

3.  The  contradlions  of  the  larger  mufcles  of  our  bodies,  that 
are  moft  frequently  connected  with  volition,  were  originally  ex- 
cited into  adlion  by  internal  irritations  : as  appears  from  the 
ftretching  or  yawning  of  all  animals  after  long  fleep.  In  the 
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beginning  of  fome  fevers  this  irritation  of  the  mufcles  produces 
perpetual  ftretching  and  yawning  ; in  other  periods  of  fever  an 
univerfal  reftleffnefs  arifes  from  the  fame  caufe,  the  patient 
changing  the  attitude  of  his  body  every  minute.  The  repeated 
ftruggles  of  the  foetus  in  the  uterus  mud  be  owing  to  this  inter- 
nal irritation  : for  the  foetus  can  have  no  other  inducement  to 
move  its  limbs  but  the  tsedium  or  irkfomenefs  of  a continued 
pod  ure. 

The  following  cafe  evinces,  that  the  motions  of  ftretching  the 
limbs  after  a continued  attitude  are  not  always  owing  to 
the  power  of  the  will.  Mr.  Dean,  a mafon,  of  Auftry,  in 
Leicefterlhire,  had  the  fpine  of  the  third  vertebra  of  the  back 
enlarged  ; in  fome  weeks  his  lower  extremities  became  feeble, 
and  at  length  quite  paralytic  : neither  the  pain  of  blifters,  the 
heat  of  fomentations,  nor  the  utmoft  efforts  of  the  will  could 
produce  the  leaft  motion  in  thefe  limbs  ; yet  twice  or  thrice  z 
day  for  many  months  his  feet,  legs,  and  thighs,  were  affected 
for  many  minutes  with  forcible  ftretchings,  attended  with  the 
fenfation  of  fatigue  ; and  he  at  length  recovered  the  ufe  of  his 
limbs,  though  the  fpine  continued  protuberant.  The  fame  cir- 
cumftance  is  frequently  feen  in  a lefs  degree  in  the  common 
hemiplegia  ; and  when  this  happens,  I have  believed  repeated 
and  ftrong  fliocks  of  electricity  to  have  been  ofyreut  advantage. 

4.  In  like  manner  the  various  organs  of  i'enle  are  originally 
excited  into  motion  by  various  external  ftimuli  adapted  to  this 
purpofe,  which  motions  are  termed  perceptions  or  ideas  ; and 
many  of  thefe  motions  during  our  waking  hours  are  excited  by 
perpetual  irritation,  as  thofe  of  the  organs  of  hearing  and  of 
touch.  The  former  by  the  conftant  low  indiftinCt  noifes  that 
murmur  around  us,  and  the  latter  by  the  weight  of  our  bodies 
on  the  parts  which  fupport  them  •,  and  by  the  unceafmg  varia- 
tions of  the  heat,  moifture,  and  preffure  of  the  atmolphere  j 
and  thefe  feniual  motions,  precifely  as  the  mufcular  one  above 
mentioned,  obey  their  correfpondent  irritations  without  our  at- 
tention or  confcioufnefs. 

5.  Other  claffes  of  our  ideas  are  more  frequently  excited  by 
our  fenfations  of  pleafure  or  pain,  and  others  by  volition  : but 
that  thefe  have  all  been  originally  excited  by  ftimuli  from  exter- 
nal objefts,  and  only  vary  in  their  combinations  or  feparations, 
has  been  fully  evinced  by  Mr.  Locke  : and  are  by  him  termed 
the  ideas  of  perception  in  contradiftinCtion  to  thofe,  which  he 
calls  the  ideas  of  reflection. 

II.  1.  Thefe  mufcular  motions,  that  are  excited  by  perpetual 
irritation,  are  neverthelefs  occafionally  excitable  by  the  feniations 
of  pleafure  or  pain,  or  by  volition  ; as  appears  by  the  palpita- 
tion 
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tion  of  the  heart  from  fear,  the  increafed  fecretion  of  faliva  at 
the  fight  of  agreeable  food,  and  the  glow  on  the  flrin  of  thofe 
v/ho  are  affiamed.  There  is  an  inftance  told  in  the  Philofophi- 
cal  Tranfariions  of  a man,  who  could  for  a time  flop  the  mo- 
tion of  his  heart  when  he  pleafed  ; and  Mr.  D.  has  often  told 
me,  he  could  fo  far  increafe  the  periftaltic  motion  of  his  bowels 
by  voluntary  efforts,  as  to  produce  an  evacuation  by  ftool  at  any 
time  in  half  an  hour. 

2.  In  like  manner  the  fenfual  motions,  or  ideas,  that  are  ex- 
cited by  perpetual  irritation,  are  neverthelefs  occafionally  exci- 
ted by  fenfation  or  volition  ; as  in  the  night,  when  we  liften 
under  the  influence  of  fear,  or  from  voluntary  attention,  the 
motions  excited  in  the  organ  of  hearing  b.y  the  whifpering  of 
the  air  in  our  room,  the  pulfation  of  our  own  arteries,  or  the 
faint  beating  of  a diftant  watch,  become  objeris  of  perception. 

III.  1.  Innumerable  trains  or  tribes  of  other  motions  are  af- 
fociated  with  thefe  mufcular  motions  which  are  excited  by  irri- 
tation % as  by  the  ftimulus  of  the  blood  in  the  right  chamber  of 
the  heart,  the  lungs  are  induced  to  expand  themfelves  ; and  the 
perioral  and  intercoftal  mufcles,  and  the  diaphragm,  ari  at  the 
fame  time  by  their  affociations  with  them.  And  when  the  pha- 
rinx  is  irritated  by  agreeable  food,  the  mufcles  of  deglutition  are 
brought  into  adlion  by  affociation.  Thus  when  a greater  light 
falls  on  the  eye,  the  iris  is  brought  into  adlion  without  our  at- 
tention, and  the  ciliary  procefs,  when  the  focus  is  formed  be- 
fore or  behind  the  retina,  by  their  affociations  with  the  increaf- 
ed irritative  motions  of  the  organ  of  vifion.  Many  common 
ariions  of  life  are  produced  in  a fimilar  manner.  If  a fly  fettle 
on  my  forehead,  whilft  I am  intent  on  my  prefent  occupation, 
I diilodge  it  with  my  finger,  without  exciting  my  attention  or 
breaking  the  train  of  my  ideas. 

2.  In  like  manner  the  irritative  ideas  fugged  to  us  many  oth- 
er trains  or  tribes  of  ideas  that  are  a floriated  with  them.  On 
this  kind  of  connexion,  language,  letters,  hieroglyphics,  and  ev- 
ery kind  of  fymbol,  depend.  The  fymbols  themfelves  produce 
irritative  ideas,  or  fenfual  motions,  which  w'e  do  not  attend  to  ; 
and  other  ideas,  that  are  fucceeded  by  fenfation,  are  excited  by 
their  afiociation  with  them.  And  as  thefe  irritative  ideas  make 
up  a part  of  the  chain  of  our  waking  thoughts,  introducing  oth- 
er ideas  that  engage  our  attention,  though  themfelves  are  unat- 
tended to,  we  find  it  very  difficult  to  inveftigate  by  what  fteps 
many  of  our  hourly  trains  of  ideas  gain  their  admittance. 

It  may  appear  paradoxical,  that  ideas  can  exift,  and  not  be  at- 
tended to  ; but  all  our  perceptions  are  ideas  excited  by  irrita- 
tion, and  fucceeded  by  fenfation.  Nov/  when  thefe  ideas  exci- 
ted 
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ted  by  irritation  give  us  neither  pleafure  nor  pain,  we  ceafe  to 
attend  to  them.  Thus  whilft  I am  walking  through  that  grove 
before  my  window,  I do  not  run  againlt  the  trees  or  the  benches, 
though  my  thoughts  are  ftrenuoufly  exerted  on  fome  other  ob- 
ject. This  leads  us  to  a diftindt  knowledge  of  irritative  ideas, 
for  the  idea  of  the  tree  or  bench,  which  I avoid,  exifts  on  my 
retina,  and  induces  by  alfociation  the  adtion  of  certain  locomo- 
tive mufcles  1 though  neither  itfelf  nor  the  actions  of  thofe  muf- 
cles  engage  my  attention. 

Thus  whilft  we  are  converting  on  this  fubje£t,  the  tone,  note, 
and  articulation  of  every  individual  word  forms  its  correfpondent 
irritative  idea  on  the  organ  of  hearing  ; but  we  only  attend  to 
the  afl'ociated  ideas,  that  are  attached  by  habit  to  thefe  irritative 
ones,  and  are  fucceeded  by  fenfation  ; thus  when  we  read  the 
words  « printing-press”  we  do  not  attend  to  the  lhape,  fize, 
or  exiltence  of  the  letters  which  compofe  thefe  words,  though 
each  of  them  excites  a correfpondent  irritative  motion  of  our 
organ  of  vihon,  but  they  introduce  by  alfociation  our  idea  of  the 
mo  ft  ufeful  of  modern  inventions  ; the  capacious  refervoir  of 
human  knowledge,  whofe  branching  ftreams  diffufe  fciences, 
arts,  and  morality,  through  all  nations  and  all  ages. 
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SECT.  VIII. 

OF  SENSITIVE  MOTIONS. 

I.  I.  Senftive  tnufcular  motions  were  originally  excited  into  action 
by  irritation.  2.  Andfenfitive  fenfual  motions , ideas  of  imagina- 
tion, dreams.  II.  I.  Senfitive  mufcular  motions  are  occafionally 
obedient  to  volition.  2.  And  fenftive  fenfual  motions.  III.  1. 
Other  mufcular  motions  are  ajfociated  with  the  fenfitive  ones.  2. 

And  other  fenfual  motions. 

1.  1.  Many  of  the  motions  of  our  mufcles,  that  are  excited 
into  aflion  by  irritation,  are  at  the  fame  time  accompanied  with 
painful  or  pleafurable  fenfations ; and  at  length  become  by 
habit  caufable  by  the  fenfations.  Thus  the  motions  of  the 
fphincbers  of  the  bladder  and  anus  were  originally  excited  into 
adtion  by  irritation  ; for  young  children  give  no  attention  to 
thefe  evacuations ; but  as  foon  as  they  become  fenfible  of  the 
inconvenience  of  obeying  thefe  irritations,  they  fuffer  the  water 
or  excrement  to  accumulate,  till  it  difagreeably  affedls  them  ; 
and  the  aftion  of  thofe  fphinfters  is  then  in  confequence  of  this 
difagreeable  fenfation.  So  the  fecretion  of  faliva,  which  in 
young  children  is  copioufly  produced  by  irritation,  and  drops 
from  their  mouths,  is  frequently  attended  with  the  agreeable 
fenfation' produced  by  the  maftication  of  tafteful  food;  till  at 
length  the  fight  of  fuch  food  to  a hungry  perfon  excites  into 
adlion  thefe  faiival  glands  ; as  is  feen  in  the  Havering  of  hungry 
dogs. 

The  motions  of  thofe  mufcles,  which  are  affedfed  by  lafcivi- 
ous  ideas,  and  thofe  which  are  exerted  in  fmiling,  weeping, 
ftarting  from  fear,  and  winking  at  the  approach-  of  danger  to 
the  eye,  and  at  times  the  adlions  of  every  large  mufcle  of  the 
body  become  caufable  by  our  fenfations.  And  all  thefe  motions 
are  performed  with  ftrength  and  velocity  in  proportion  to  the 
energy  of  the  fenfation  that  excites  them,  and  the  quantity  of 
fenforial  power. 

2.  Many  of  the  motions  of  our  organs  of  fenfe,  or  ideas,  that 
were  originally  excited  into  aftion  by  irritation,  become  in  like 
manner  more  frequently  caufable  by  our  fenfations  of  pleafure 
or  pain.  Thefe  motions  are  then  termed  the  ideas  of  imagina- 
tion, and  make  up  all  the  fcenery  and  tranfadlions  of  our 
dreams.  Thus  when  any  painful  or  pleafurable  fenfations  pof- 
fefs  us,  as  of  love,  anger,  fear  ; whether  in  our  fleep  or  waking 
hours,  the  ideas,  that  have  been  formerly  excited  by  the  objects 
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of  thefe  fenfations,  now  vividly  recur  before  us  by  their  con- 
nexion with  thefe  fenfations  themfelves.  So  the  fair  fmiling 
virgin,  that  excited  your  love  by  her  prefence,  whenever  that 
fenfation  recurs,  rifes  before  you  in  imagination  ; and  that  with 
all  the  pleafing  circumftances,  that  had  before  engaged  your  at- 
tention. And  in  deep,  when  you  dream  under  the  influence  of 
fear,  all  the  robbers,  fires,  and  precipices,  that  you  formerly 
have  feen  or  heard  of,  arife  before  you  with  terrible  vivacity.  All 
thefe  fenfual  motions,  like  the  mufcular  ones  above  mentioned, 
are  performed  with  ftrength  and  velocity  in  proportion  to  the 
energy  of  the  fenfation  of  pleafure  or  pain,  which  excites  them, 
and  the  quantity  of  fenforial  power. 

II.  1.  Many  of  thefe  mufcular  motions  above  defcribed,  that 
are  moil  frequently  excited  by  our  fenfations,  are  neverthelefs 
cccafionally  caufable  by  volition  ; for  we  can  fmile  or  frown 
fpontaneoufly,  can  make  water  before  the  quantity  or  acrimony 
of  the  urine  produces  a difagreeable  fenfation,  and  can  volunta- 
rily mafticate  a naufeous  drug,  or  fwallow  a bitter  draught, 
though  our  fenfation  would  ftrongly  diffuade  us. 

2.  In  like  manner  the  fenfual  motions,  or  ideas,  that  are  mcfl: 
frequently  excited  by  our  fenfations,  are  neverthelefs  occafion- 
ally  caufable  by  volition,  as  we  can  fpontaneoufly  call  up  our 
laft  night’s  dream  before  us,  tracing  it  indultrioufly  ilep  by  ftep 
through  all  its  variety  of  fcenery  and  tranfa£lion  • or  can  volun- 
tarily examine  or  repeat  the  ideas,  that  have  been  excited  by  our 
difguft  or  admiration. 

III.  1.  Innumerable  trains  or  tribes  of  motions  are  aflociaied 
■with  thefe  fenfitive  mufcular  motions  above  mentioned  ; as  when 
a drop  of  water  falling  into  the  wind-pipe  difagreeably  affects 
the  air-veffels  of  the  lungs,  they  are  excited  into  violent  addon  ; 
and  -with  thefe  fenfitive  motions  are  affociated  the  actions  cf  the 
pectoral  and  intercoftal  mufcles,  and  the  diaphragm  ; till  by 
their  united  and  repeated  fuccdfions  the  drop  is  returned 
through  the  larinx.  The  fame  occurs  when  any  thing  difagree- 
ably affedts  the  noftrils,  or  the  ftomach,  or  the  uterus;  variety 
of  mufcles  are  excited  by  aflbciation  into  forcible  action,  not  to 
be  fuppreffed  by  the  utmoft  efforts  of  the  will ; as  in  breezing, 
vomiting,  and  parturition. 

2.  In  like  manner  with  thefe  fenfitive  fenfual  motions,  or  ideas 
of  imagination,  are  affociated  many  other  trains  or  tribes  of 
ideas,  which  by  fome  writers  of  metaphyfics  have  been  claffed 
under  the  terms  of  refcniblance,  caufation,  and  contiguity  ; ar.i 
will  be  more  fuilv  treated  of  hereafter. 
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SECT.  IX. 

OF  VOLUNTARY  MOTION'S. 

I.  I . Voluntary  mufcular  motions  are  originally  excited  by  irritations. 
2.  And  voluntary  ideas.  Of  reafon.  II.  I.  Voluntary  mufcular 

motions  are  occafionally  caiif able  by  fenfations.  2 • And  voluntary 
ideas.  III.  1.  Voluntary  mufcular  motions  are  occafionally  obe- 
dient to  irritations.  2.  And  voluntary  ideas , IV.  1.  Volun~ 
tary  mufcular  motions  are  affo dated  with  other  mufcular  motions. 
2.  And  voluntary  ideas. 

When  pleafure  or  pain  affedl  the  animal  fyftem,  many  of  its 
motions  both  mufcular  and  fenfual  are  brought  into  adlion  ; as 
was  {hewn  in  the  preceding  fedlion,  and  were  called  fenfitive 
motions.  The  general  tendency  of  thefe  motions  is  to  arrelt 
and  to  polfefs  the  pleafure,  or  to  difiodge  or  avoid,  the  pain  : but 
if  this  cannot  immediately  be  accompiilhed,  defire  or  averfion  is 
produced,  and  the  motions  in  confequence  of  this  new  faculty 
of  the  fenforiutn  are  called  voluntary. 

1.  1.  Thofe  mufcles  of  the  body  that  are  attached  to  bones, 
have  in  general  their  principal  connexions  with  volition,  as  I 
move  my  pen  or  raife  my  body.  Thefe  motions  were  original- 
ly excited  by  irritation,  as  was  explained  in  the  fedtion  on  that 
fubjedt,  afterwards  the  fenfations  of  pleafure  or  pain,  that  accom- 
panied the  motions  thus  excited,  induced  a repetition  of  them  j 
and  at  length  many  of  them  were  voluntarily  pradlifed  in  fuc- 
ceffion  or  in  combination  for  the  common  purpofes  of  life,  a? 
in  learning  to  walk,  or  to  fpeak ; and  are  performed  with 
ftrength  and  velocity  in  proportion  to  the  energy  of  the  volition,, 
that  excites  them,  and  the  quantity  of  fenforial  power. 

2.  Another  great  clafs  of  voluntary  motions  eonfifts  of  the 
ideas  of  recollection.  We  will  to  repeat  a certain  train  of  ideas, 
as  of  the  alphabet  backwards ; and  if  any  ideas  that  do  not  be- 
long to  this  intended  train,  intiude  themfelves  by  other  connex- 
ions, we  will  to  rejedt  them,  and  voluntarily  perfifi:  in  the  deter- 
mined train.  So  at  my  approach  to  a houfe  which  I have  but 
once  vifited,  and  that  at  the  diftance  of  many  months,  I will  to 
recoiled!;  the  names  of  the  numerous  family  I expedt  to  fee  there, 
and  I do  recoiled!  them. 

On  this  voluntary  recollection  of  ideas  our  faculty  of  reafon 
depends,  as  it  enables  us  to  acquire  an  idea  of  the  diffimilitude 
of  any  two  ideas.  Thus  if  you  voluntarily  produce  the  idea  of 
a right-angled  triangle,  and  then  of  a fquare  ; and  after  having 

excited 


3* 


VOLUNTARY  MOTIONS. 


Sect.  IX  2.  1 


excited  thefe  ideas  repeatedly,  you  excite  the  idea  of  their  differ* 
ence,  which  is  that  of  another  right-angled  triangle  inverted 
over  the  former  *,  you  are  faid  to  reafon  upon  this  fubjecl,  or 
to  compare  your  ideas. 

Thefe  ideas  of  recolleftion,  like  the  mufcular  motions  above 
mentioned,  were  originally  excited  by  the  irritation  of  external 
bodies,  and  were  termed  ideas  of  perception  : afterwards  the 
pleafure  or  pain,  that  accompanied  thefe  motions,  induced  a rep- 
etition of  them  in  the  abfence  of  the  external  body,  by  which 
they  were  firft  excited ; and  then  they  were  termed  ideas  of 
imagination.  At  length  they  become  voluntarily  practifed  in 
fuccefiion  or  in  combination  for  the  common  purpofes  of  life  ; as 
when  we  make  ourfelves  mailers  of  the  hiftorv  of  mankind,  or  of 
the  fciences  they  have  invelligated  ; and  are  then  called  ideas  of 
recollection  j and  are  performed  with  ftrength  and  velocity  in 
proportion  to  the  energy  of  the  volition  that  excites  them,  and 
the  quantity  cf  fenforial  power. 

II.  1.  The  mufcular  motions  above  defended,  that  are  moft 
frequently  obedient  to  the  will,  are  neverthelefs  occafionaliy 
caufable  by  painful  or  pleafurable  fenfation,  as  in  the  flarting 
from  fear,  and  the  contraction  of  the  calf  of  the  leg  in  the 
cramp. 

2.  In  like  manner  the  fenfual  motions,  or  ideas,  that  are  moft 
frequently  connected  with  volition,  are  neverthelefs  occafionaliy 
caufable  by  painful  or  pleafurable  fenfation.  As  the  hiilories  of 
men,  or  the  deferiptien  of  places,  which  we  have  voluntarily 
taken  pains  to  remember,  fometimes  occur  to  us  in  our 
dreams. 

III.  x.  The  mufcular  motions  that  are  generally  fubfervient 
to  volition,  are  alfo  occafionaliy  caufable  by  irritation,  as  in 
ftretching  the  limbs  after  fleep,  and  yawning.  In  this  manner 
a contraction  of  the  arm  is  produced  by  paffing  the  eleCtnc  fluid 
from  the  Leyden  phial  along  its  mufcles  ; and  that  even  though 
the  limb  is  paralytic.  The  ludden  motion  of  the  arm  produces 
a difagreeable  fenfation  in  the  joint,  but  the  mufcles  feem  to  be 
brought  into  action  limply  by  irritation. 

2.  The  ideas,  that  are  generally  fubfervient  to  the  will,  are 
in  like  manner  occafionaliy  excited  by  irritation  ; as  when  we 
view  again  an  objeCt,  we  have  before  well  ftudied,  and  often 
redoiledled. 

IV.  x.  Innumerable  trains  or  tribes  of  motions  are  affociated 
with  thefe  voluntary  mufcular  motions  above  mentioned  ; as 
when  I will  to  extend  my  arm  to  a dillant  objeCt,  fome  other 
mufcles  are  brought  into  action,  and  preferve  the  balance  of  my 
body.  And  when  I with  to  perform  any  Heady  exertion,  as  in 
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threading  a needle,  or  chopping  with  an  ax,  the  pe£loral  mufcles 
are  at  the  fame  time  brought  into  a£lion  to  preferve  the  trunk 
of  the  body  motionlefs,  and  we  ceafe  to  refpire  for  a time. 

2.  In  like  manner  the  voluntary  fenfual  motions,  or  ideas  of 
recolle&ion,  are  aflociated  with  many  other  trains  or  tribes  of 
ideas.  As  when  I voluntarily  recolieft  a gothic  window,  that  I 
faw  fome  time  ago,  the  whole  front  of  the  cathedral  occurs 
to  me  at  the  fame  time. 
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SECT.  X. 

OF  ASSOCIATE  MOTIONS. 

I.  I.  Matty  mufcular  motions  excited  by  irritations  in  trains  of 
tribes  become  officiated.  2.  And  many  ideas.  II.  i.  Many 
fenjitive  mufcular  motions  become  affiociated.  2.  And  many  fen- 
Jitive  ideas.  III.  i.  Many  voluntary  mufcular  motions  become 
affiociated.  2.  And  then  become  obedient  to  fenfation  or  irritation. 
3.  And  many  voluntary  ideas  become  affiociated. 

All  the  fibrous  motions,  whether  mufcular  or  fenfual,  which 
are  frequently  brought  into  action  together,  either  in  combined 
tribes,  or  in  fucceffive  trains,  become  fo  connected  by  habit,  that 
when  one  of  them  is  reproduced  the  others  have  a tendency  to 
fucceed  or  accompany  it. 

1.  1.  Many  of  our  mufcular  motions  were  originally  excited 
In  fucceffive  trains,  as  the  contra£tions  of  the  auricles  and  of 
the  ventricles  of  the  heart ; and  others  in  combined  tribes,  as 
the  various  divifions  of  the  mufcles  which  compofe  the  calf  of 
the  leg,  which  were  originally  irritated  into  lynchronous  action 
by  the  taedium  or  irkfomenefs  of  a continued  pofture.  By  fre- 
quent repetitions  thefe  motions  acquire  aflociations,  which  con- 
tinue during  our  lives,  and  even  after  the  deftru£Hon  of  the 
greateft  part  of  the  fenforium  ; for  the  heart  of  a viper  or  frog 
will  continue  to  pulfate  long  after  it  is  taken  from  the  body  ; 
and  when  it  has  entirely  ceafed  to  move,  if  any  part  of  it  is 
goaded  with  a pin,  the  whole  heart  will  again  renew  its  pulfa- 
tions.  This  kind  of  connexion  we  {hall  term  irritative  affocia- 
tion,  to  diftinguiffi  it  from  fenfitive  and  voluntary  affiociations. 

2.  In  like  manner  many  of  our  ideas  are  originally  excited  in 
tribes  •,  as  all  the  objects  of  fight,  after  we  become  fo  well  ac- 
quainted with  the  laws  of  vifion,  as  to  diftinguiffi  figure  and  dis- 
tance as  wrell  as  colour ; or  in  trains,  as  while  we  pafs  along  the 
objefts  that  furround  us.  The  tribes  thus  received  by  irritation 
become  affiociated  by  habit,  and  have  been  termed  complex  ideas 
by  the  writers  of  metaphyfics,  as  this  book,  or  that  orange.  The 
trains  have  received  no  particular  name,  but  thefe  are  alike  af- 
fo'ciations  of  ideas,  and  frequently  continue  during  our  lives. 
So  the  tafte  of  a pine-apple,  though  we  eat  it  blindfold,  recalls 
the  colour  and  fhape  of  it ; and  we  can  fcarcely  think  on  foiidi- 
ty  without  figure. 

II.  1.  By  the  various  efforts  of  our  fenfations  to  acquire  or 
avoid  their  objects,  many  mufcles  are  daily  brought  into  fuccef- 
five 
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five  or  fynchronous  actions  •,  thefe  become  affociated  by  habit, 
and  are  then  excited  together  with  great  facility,  and  in  many 
inftances  gain  indiffoluble  connexions.  So  the  play  of  puppies 
and  kittens  is  a reprefentation  of  their  mode  of  fighting  or  of 
taking  their  prey ; and  the  motions  of  the  mufcles  necefiary  for 
thofe  purpofes  become  affociated  by  habit,  and  gain  a great 
adroitnefs  of  addion  by  thefe  early  repetitions  ; fo  the  motions 
of  the  abdominal  mufcles,  which  were  originally  brought  into 
concurrent  addion  with  the  protrufive  motion  of  the  reddum  or 
bladder  by  fenfation,  become  fo  conjoined  with  them  by  habit, 
that  they  not  only  eafily  obey  thefe  fenfations  occafioned  by  the 
flimulus  of  the  excrement  and  urine,  but  are  brought  into  vio- 
lent and  unreftrainable  addion  in  the  ftrangury  and  tenefmus. 
This  kind  of  connexion  we  {hall  term  fenfitive  affociation. 

2.  So  many  of  our  ideas,  that  have  been  excited  together  or 
in  fucceffion  by  our  fenfations,  gain  fynchronous  or  fucceffive 
affociations,  that  are  fome times  indiffoluble  but  with  life.  Hence 
the  idea  of  an  inhuman  or  dilhonourable  addion  perpetually  calls 
up  before  us  the  idea  of  the  wretch  that  was  guilty  of  it.  And 
hence  thofe  unconquerable  antipathies  are  formed,  which  fome 
people  have  to  the  fight  of  peculiar  kinds  of  food,  of  which  in 
their  infancy  they  have  eaten  to  excefs  or  by  conftraint. 

III.  1.  In  learning  any  mechanic  art,  as  mufic,  dancing,  or 
the  ufe  of  the  fwor'd,  we  teach  many  of  our  mufcles  to  add:  to- 
gether or  in  fucceffion  by  repeated  voluntary  efforts  ; which  by 
habit  become  formed  into  tribes  or  trains  of  affociation,  and 
ferve  all  our  purpofes  with  great  facility,  and  in  fome  inftances 
acquire  an  indiffoluble  union.  Thefe  motions  are  gradually 
formed  into  a habit  of  acting  together  by  a multitude  of  repeti- 
tions, whilft  they  are  yet  feparately  caufable  by  the  will,  as  is 
evident  from  the  long  time  that  is  taken  up  by  children  in  learn- 
ing to  walk  and  to  fpeak  ; and  is  experienced  by  every  one, 
when  he  firft  attempts  to  fkate  upon  the  ice  or  to  fwim  : thefe 
we  {hall  term  voluntary  affociations. 

2.  All  thefe  mufcular  movements,  when  they  are  thus  affoci- 
ated into  tribes  or  trains,  become  afterwards  not  only  obedient 
to  volition,  but  to  the  fenfations  and  irritations ; and  the  fame 
movement  compofes  a part  of  many  different  tribes  or  trains  of 
motion.  Thus  a fingle  mufcle,  when  it  adds  in  confort  with  its 
neighbours  on  one  fide,  affifts  to  move  the  limb  in  one  direddion  ; 
and  in  another,  when  it  adds  with  thofe  in  its  neighbourhood  on 
the  other  fide ; and  in  other  direddions,  when  it  adds  feparately 
or  jointly  with  thofe  that  lie  immediately  under  or  above  it ; and 
all  thefe  with  equal  facility  after  their  affociations  have  been 
well  ellablithed. 
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The  facility,  with  which  each  mufcle  changes  from  one  aflo- 
ciated  tribe  to  another,  and  that  either  backwards  or  forwards, 
is  well  obfervable  in  the  mufcles  of  the  arm  in  moving  the  wind- 
lafs  of  an  air-pump  ; and  the  llownefs  of  thofe  mufcular  move- 
ments, that  have  not  been  affociated  by  habit,  may  be  experi- 
enced by  any  one,  who  fhall  attempt  to  faw  the  air  quick  per- 
pendicularly with  one  hand,  and  horizontally  with  the  other  at 
the  fame  time. 

3.  In  learning  every  kind  of  fcience  we  voluntarily  aflociate 
many  tribes  and  trains  of  ideas,  which  afterwards  are  ready  for 
all  the  purpofes  either  of  volition,  fenfation,  or  irritation  ; and 
in  fome  inflances  acquire  indiffoluble  habits  of  a£ting  together, 
fo  as  to  afferit  our  reafoning,  and  influence  our  actions.  Hence 
the  neceffity  of  a good  education. 

Thefe  aflociate  ideas  are  gradually  formed  into  habits  of  act- 
ing together  by  frequent  repetition,  while  they  are  yet  feparately 
obedient  to  the  wiil ; as  is  evident  from  the  difficulty  we  experi- 
ence in  gaining  fo  exaft  an  idea  of  thes^ont  of  St.  Paul’s  church, 
as  to  be  able  to  delineate  it  with  accuracy,  or  in  recollecting  a 
poem  of  a few  pages. 

And  thefe  ideas,  thus  afiociated  into  tribes,  not  only  make  up 
the  parts  of  the  trains  of  volition,  fenfation,  and  irritation  ; but 
the  fame  idea  compofes  a part  of  many  different  tribes  and  trains 
of  ideas.  So  the  Ample  idea  of  whitenefs  compofes  a part  of  the 
complex  idea  of  fnow,  milk,  ivory  ; and  the  complex  idea  of  the 
letter  A compofes  a part  of  the  feveral  affociated  trains  of  ideas 
that  make  up  the  variety  of  words,  into  which  this  letter  enters. 

The  numerous  trains  of  thefe  affociated  ideas  are  divided  by- 
Mr.  Hume  into  three  claffes,  which  he  has  termed  contiguity, 
caufation,  and  refemblance.  Nor  fhould  we  wonder  to  find 
them  thus  connected  together,  fince  it  is  the  buflnefs  of  our 
lives  to  difpofe  them  into  thefe  three  claffes  ; and  we  become 
valuable  to  ourfelves  and  our  friends,  as  we  fucceed  in  it.  Thofe 
■who  have  combined  an  extenfive  clafs  of  ideas  bvthe  contiguity 
of  time  or  place,  are  men  learned  in  the  hiftory  of  mankind,  and 
of  the  fclences  they  have  cultivated.  Thofe  who  have  connect- 
ed a great  clafs  of  ideas  of  refemblances,  poffefs  the  fource  of 
the  ornaments  of  poetry  and  oratory,  and  of  all  rational  analo- 
gy. While  thofe  who  have  connected  great  claffes  of  ideas  of 
caufation,  are  furnithed  with  the  powers  of  producing  effe£ts. 
Thefe  are  the  men  of  a£tive  wifdom,  who  lead  armies  to  victory, 
and  kingdoms  to  profperity  ; or  difcover  and  improve  the  fci- 
ences,  which  meliorate  and  adorn  the  condition  of  humanity. 
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additional  observations  on  the  sensorial  powers. 

I.  Stimulation  is  of  various  kinds , adapted  to  the  organs  of  fenfe,  to 
the  unifies,  to  hollow  membranes , and  glands.  Some  objefts  irru 
tate  our fenfes  by  repeated  impulfes.  II.  I.  Senfation  and  volition 
frequently  ajfeft  the  whole fenforium.  2.  Emotions,  paffons,  ap- 
petites. 3.  Origin  of  defire  and  averfton.  Criterion  of  volunta- 
ry a ft  ions,  difercr.ce  of  brutes  and  men.  4.  Serfibility  and  vol- 
untary. III.  AJfociations  formed  before  nativity , irritative  mo* 
tions  mifaken  for  aff anted  ones. 


Irritation. 

I.  The  various  organs  of  fenfe  require  various  kinds  of  ftha. 
ulation  to  excite  them  into  action  ; the  particles  of  light  pene- 
trate the  cornea  and  humours  of  the  eye,  and  then  irritate  ire 
naked  retina  ; fapid  particles,  diflolved  or  diffufed  in  water  or 
faliva,  and  odorous  ones,  mixed  or  combined  with  the  air,  irri- 
tate the  extremities  of  the  nerves  of  tafte  and  fmell  ; which  ei- 
ther penetrate,  or  are  expanded  on  the  membranes  of  the  tongue 
and  noftrils  ; the  auditory  nerves  are  {Emulated  by  the  vibra- 
tions of  the  atmofphere  communicated  by  means  of  the  tympa- 
num and  of  the  fluid,  whether  of  air  or  of  water,  behind  it  5 and 
the  nerves  of  touch  by  the  hardneis  of  furrounding  bodies, 
though  the  cuticle  is  interpofed  between  thefe  bodies  and  the 
medulla  of  the  nerve. 

As  the  nerves  of  the  fenfes  have  each  their  appropriated  ob- 
jefts, which  {Emulate  them  into  activity  ; fo  the  mufcular 
fibres,  which  are  the  terminations  of  other  fets  of  nerves,  have 
their  peculiar  objects,  which  excite  them  into  action  •,  the  lon- 
gitudinal mufeies  are  {Emulated  into  contraction  by  extenfion, 
whence  the  itretching  or  pandiculation  after  a long  continued 
pollute,  during  which  they' have  been  kept  in  a ftate  of  exten- 
fion ; and  the  hollow  mufcles  are  excited  into  aftion  by  rliften- 
tion,  as  thofe  of  the  rectum  and  bladder  are  induced  to  protrude 
their  contents  from  their  fenfe  of  the  diftention  rather  than  of 
the  acrimony  of  thofe  contents. 

There  are  other  objects  adapted  to  {Emulate  the  nerves, 
which  terminate  in  variety  of  membranes,  and  thofe  efpecialiv 
which  form  the  terminations  of  canals  thus  the  preparations 
of  mercury  particularly  affect  the  falivary  glands,  ipecacuanha 
the  ftomacb,  a loe  the  fphinRer  efthe  anus,  cantharides  that  of 
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the  bladder,  and  laftly  every  gland  of  the  body  appears  to  be  in- 
dued With  a kind  of  tafte,  by  which  it  felefts  or  forms  each  its 
fluid  from  the  blood  ; and  by  which  it  is  irritated  into 

Many  of  tnefe  external  properties  of  bodies,  which  ftimulate 
our  organs  of  fenfe,  do  not  feem  to  effeCt  this  by  a Angle  im- 
pulfe,  but  by  repeated  impulfes  ; as  the  nerve  of  the  ear  is  prob- 
ably not  excitable  by  a Angle  vibration  of  air,  nor  the  optic 
nerve  by  a Angle  particle  of  light  ; which  circumltance  produ- 
ces fome  analogy  between  thofe  two  fenfes,  at  the  fame  time 
the  folidity  of  bodies  is  perceived  by  a Angle  application  of  a 
lolid  body  to  the  nerves  of  touch,  and  that  even  through  the  cu- 
ticle ; and  we  are  probably  poflefled  of  a peculiar  l'enfe  to  diftin- 
guifh  the  nice  degrees  of  heat  and  cold. 

Tne  fenfes  of  touch  and  of  hearing  acquaint  us  with  the  me- 
chanical impaCt  and  vibration  of  bodies,  thofe  of  fmell  and  tafte 
feern  to  acquaint  us  with  fome  of  their  chemical  properties, 
while  the  fenfes  of  viAon  and  of  heat  acquaint  us  with  the  ex- 
iftence  of  their  peculiar  fluids. 

Senfation  and  Volition. 

II.  Many  motions  are  produced  by  pleafure  or  pain,  and  that 
even  in  contradiction  to  the  power  of  volition,  as  in  laughing, 
or  in  the  ftrangury  ; but  as  no  name  has  been  given  to  pieafure 
or  pain,  at  the  time  it  is  exerted  fo  as  to  caul'e  Abrous  motions, 
we  have  ufed  the  term  fenfation  for  this  purpofe  ; and  mean  it 
to  bear  the  fame  analogy  to  pleafure  and  pain,  that  the  word  vo- 
lition does  to  dcfire  and  aver  Aon. 

1.  It  was  mentioned  in  the  Afth  SeCtion,  that,  what  we  have 
termed  fenfation  is  a motion  of  the  central  parts,  or  of  the  whole 
fenforium,  beginning  at  fome  of  the  extremities  of  it.  This  ap- 
pears flrft,  becaufe  our  pains  and  pleafures  are  always  cauied  by 
our  ideas  or  mufcular  motions,  which  are  the  motionsof  the  extrem- 
ities  of  the  fenforium.  And,  fecondly,  becaufe  the  fenfation  of 
pleafure  or  pain  frequently  continues  fome  time  after  the  ideas 
or  mufcular  motions  which  excited  it  have  ceafed  : for  we  often 
feel  a glow  of  pleafure  from  an  agreeable  reverie,  for  many  min- 
utes after  the  ideas,  that  were  the  fubjeCt  of  it,  have  elcaped 
our  memory  ; and  frequently  experience  a dejeCtion  of  fpirits 
without  being  able  to  aflign  the  caufe  of  it  but  by  much  recol- 
lection. 

When  the  fenforial  faculty  of  defire  or  averAon  is  excited  fo 
as  to  caufe  Abrous  motions,  it  is  termed  volition  ; which  is  faid 
in  Seth  Y.  to  be  a motion  of  the  central  parts,  or  of  the  whole 
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fenforium,  terminating  in  fome  of  the  extremities  of  it.  This 
appears,  firft,  becaufe  our  defires  2nd  averfions  always  terminate 
in  recollecting  and  comparing  our  ideas,  or  in  exerting  our  muf- 
cles  ; which  are  the  motions  of  the  extremities  of  the  fenforium. 
And,  fecondly,  becaufe  defire  or  averfion  begins,  and  frequently 
continues  for* a time  in  the  central  parts  of  the  fenforium,  be- 
fore it  is  peculiarly  exerted  at  the  extremities  of  it  ; for  we 
fometimes  feel  defire  or  averfion  without  immediately  knowing 
their  objeCts,  and  in  confequence  without  immediately  exerting 
any  of  our  mufcular  or  fenfual  motions  to  attain  them  : as  in  the 
beginning  of  the  paflion  of  love,  and  perhaps  of  hunger,  or  in 
the  ennui  of  indolent  people. 

Though  fenfation  and  volition  begin  or  terminate  at  the  ex- 
tremities or  central  parts  of  the  fenforium,  yet  the  whole  of  it 
is  frequently  influenced  by  the  exertion  of  thefe  faculties,  as  ap- 
pears from  their  effects  on  the  external  habit  : for  the  whole 
fkin  is  reddened  by  fhame,  and  an  univerfal  trembling  is  pro- 
duced by  fear  : and  every  mufcle  of  the  body  is  agitated  in  an- 
gry people  by  the  defire  of  revenge. 

There  is  another  very  curious  circumftance,  which  {hews  that 
fenfation  and  volition  are  movements  of  the  fenforium  in  con- 
trary directions  ; that  is,  that  volition  begins  at  the  central  parts 
of  it,  and  proceeds  to  the  extremities  ; and  that  fenfation  begins 
at  the  extremities,  and  proceeds  to  the  central  parts  : I mean 
that  thefe  two  fenforial  faculties  cannot  be  ftrongly  exerted  at 
the  fame  time  for  when  we  exert  our  volition  ftrongly,  we  do 
not  attend  to  pleafure  or  pain  •,  and  converfely,  when  we  are 
ftrongly  affeCted  with  the  fenfation  of  pleafure  or  pain,  we  ufe 
no  volition.  As  will  be  further  explained  in  SeCtion  XVIIL 
on  fleep,  and  SeCtion  XXXIV.  on  volition. 

2.  All  our  emotions  and  pafiions  feem  to  arife  out  of  the  ex- 
ertions of  thefe  two  faculties  of  the  animal  fenforium.  Pride, 
hope,  joy,  are  the  names  of  particular  pleafures : fhame,  defpair, 
iorrow,  are  the  names  of  peculiar  pains  : and  love,  ambition, 
avarice,  of  particular  defires  : hatred,  difguft,  fear,  anxiety,  of 
particular  averfions.  Whilft  the  pafiion  of  anger  includes  the 
pain  from  a recent  injury,  and  the  averfion  to  the  adverfary  that 
occafioned  it.  And  companion  is  the  pain  we  experience  at 
the  fight  of  mifery,  and  the  defire  of  relieving  it. 

There  is  another  tribe  of  defires,  which  are  commonly  term- 
ed appetites,  and  are  the  immediate  confequences  of  the  abfence 
of  fome  irritative  motions.  Thofe,  which  arife  from  defeCI  of 
internal  irritations,  have  proper  names  conferred  upon  them,  as 
hunger,  thirft,  luft,  and  the  defire  of  air,  when  our  refpiration  .is 
impaired  oy  noxious  vapours  j and  of  warmth,  when  we  are 
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expofed  to  too  great  a degree  of  cold.  But  thofe,  whofe  fiimu- 
li  are  external  to  the  body,  are  named  from  the  objects,  which 
are  by  nature  conftituted  to  excite  them  •,  thefe  defires  originate 
from  our  pad;  experience  of  the  pleafurable  fenfations  they  oc- 
cafion,  as  the  fmell  of  a hyacinth,  or  the  tafte  of  a pine-apple. 

Whence  it  appears,  that  our  pleafures  and  pains  are  at  lead 
as  various  and  as  numerous  as  our  irritations  ; and  that  our  de- 
fires and  averfions  muft  be  as  numerous  as  our  pleafures  and 
pains.  And  that  as  fenfation  is  here  ufed  as  a general  term  for 
our  numerous  pleafures  and  pains,  when  they  produce  the  con- 
tractions of  our  fibres  ; fo  volition  is  the  general  name  for  our 
elefires  and  averfions,  when  they  produce  fibrous  contractions. 
Thus  when  a motion  of  the  central  parts,  or  of  the  whole  fenfo- 
liurn,  terminates  in  the  exertion  of  our(mufc!es,  it  is  generally 
called  voluntary  action  ; when  it  terminates  in  the  exertion  of 
cur  ideas,  it  is  termed  recolledtion,  reafoning,  determining. 

3.  As  the  fenfations  of  pleafure  and  pain  are  originally  in- 
troduced by  the  irritations  of  external  objects  : fo  our  defires 
and  averfions  are  originally  introduced  by  thofe  fenfations  ; for 
when  the  objects  of  our  pleafures  or  pains  are  at  a diftance, 
and  we  cannot  inftantaneoufly  po fiefs  the  one,  or  avoid  the  oth- 
er, then  defire  or  averfion  is  produced,  and  a voluntary  exertion 
of  our  ideas  or  mufcles  fucceeds. 

The  pain  of  hunger  excites  you  to  look  out  for  food,  the  tree, 
that  (hades  you,  prefents  its  odoriferous  fruit  before  ycur  eyes, 
you  approach,  pluck,  and  eat. 

The  various  movements  of  walking  to  the  tree,  gathering  the 
fruit,  and  mafticating  it,  are  aiTociated  motions  introduced  by 
their  connexion  with  fenfation  *,  but  if  from  the  uncommon 
height  of  the  tree,  the  fruit  be  inacceflible,  and  you  are  prevent- 
ed from  quickly  poffefling  the  intended  pleafure,  defire  is  produ- 
ced. The  confequence  of  this  defire  is,  firfr,  a deliberation  a- 
bout  the  means  to  gain  the  objedt  of  pleafure  in  procefso:  time, 
as  it  cannot  be  procured  immediately  ; and,  fecondly,  the  muf- 
cular  adtion  neceffary  for  this  purpofe. 

You  voluntarily  call  up  all  your  ideas  of  caufation,  that  are 
related  to  the  effect  you  defire,  and  voluntarily  examine  and 
compare  them,  and  at  length  determine  whether  to  afeend  the 
tree,  or  to  gather  ftenes  from  the  neighbouring  brook,  is  eafier 
to  pradlife,  or  more  promifing  of  fuccefs  ; and,  finally,  you 
gather  the  ftones,  and  repeatedly  fling  them  to  diflodge  the  fruit. 

Hence  then  we  gain  a criterion  to  diftinguifh  voluntary  adts 
or  thoughts  from  thefe  caufed  by  fenfation.  As  the  former  are 
always  employed  about  the  means  to  acquire  pleafurable  objects, 
or  the  means  to  avoid  painful  ones  ? white  the  latter  are  em- 
ployed 
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ployed  in  the  pofieffion  of  thofe,  which  are  already  in  our 
power. 

Hence  the  adivity  of  this  power  of  volition  produces  the 
-yreat  difference  between  the  human  and  the  brute  creation. 
The  ideas  and  the  adicns  of  brutes  are  almoft  perpetually  em- 
ployed about  their  prefent  pleafure-,  or  their  prefent  pains  5 and, 
except  in  the  few  inflances  which  are  mentioned  in  Sedion 
XVI.  on  inftind,  they  feldom  bufy  themfelves  about  the  means 
of  procuring  future  biifs,  or  of  avoiding  future  mifery  ; fo  that 
the  acquiring  of  languages,  the  making  of  tools,  and  labouring 
for  money,  which  are  all  only  the  means  to  procure  pleafures  ; 
and  the  praying  to  the  Deity,  as  another  means  to  procure  hap- 
pinefs,  are  charaderiftic  of  human  nature. 

4.  As  there  are  many  difeafes  produced  by  the  quantity  of 
the  fenfation  of  pain  or  pleafure  being  too  great  or  too  little  ; fo 
are  there  difeafes  produced  by  the  fufceptibility  of  the  conftitu- 
tion  to  motions  caufable  by  thefe  fenfations  being  too  dull  or  too 
vivid.  This  fufceptibility  of  the  fyftem  to  fenfitive  motions  is 
termed  fenfibility,  to  diftinguifh  it  from  fenfation,  which  is  the 
adual  exiftence  or  exertion  of  pain  or  pleafure. 

Other  claffes  of  difeafes  are  owing  to  the  exceffive  prompti- 
tude, or  fiuggifhnefs  of  the  conftitution  to  voluntary  exertions, 
as  well  as  to  the  quantity  of  defire  or  of  averfion.  This  fuf- 
ceptibility of  the  fyftem  to  voluntary  motions  is  termed  volun- 
tarity,  to  diftinguifh  it  from  volition,  which  is  the  exertion  of 
defire  or  averfion  ; thefe  difeafes  will  be  treated  of  at  length  in 
the  progrefs  of  the  work. 

AJJociation. 

III.  1.  It  is  not  eafy  to  affign  a caufe,  why  thofe  animal  move- 
ments, that  have  once  occurred  in  fucceffion,  or  in  combination, 
Ihould  afterwards  have  a tendency  to  fucceed  or  accompany 
each  other.  It  is  a property  of  animation,  and  diftinguifhes  this 
order  of  being  from  the  other  produdions  of  nature. 

When  a child  firft  wrote  the  v/ord  man,  it  was  diftinguifhed 
in  his  mind  into  three  letters,  and  thofe  letters  into  many  parts 
of  letters  ; but  by  repeated  ufe  the  word  man  becomes  to  his 
hand  in  writing  it,  as  to  his  organs  of  fpeech  in  pronouncing  it, 
but  one  movement  without  any  deliberation,  or  fenfation,  or  ir- 
ritation, interpofed  between  the  parts  of  it.  And  as  many  fep- 
arate  motions  ot  our  mufeles  thus  become  united,  and  form,  as 
it  were,  one  motion  ; io  each  feparate  motion  before  fuch  union 
may  be  conceived  to  confift  of  many  parts  or  fp aces  moved 
through  ; and  perhaps  even  the  individual  fibres  of  our  mufeles 
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have  thus  gradually  been  brought  to  aCt  in  concert,  which  hab- 
its began  to  be  acquired  as  early  as  the  very  formation  of  the 
moving  organs,  long  before  the  nativity  of  the  animal  $ as  ex- 
plained in  the  SeCtion  XVI.  2.  on  inftinCt. 

2.  There  are  many  motions  of  the  body,  belonging  to  the  ir- 
ritative clafs,  which  might  by  a hafty  obferver  be  miftaken  for 
aflociated  ones  ; as  the  periftaltic  motion  of  the  ftomach  and  in- 
teftines,  and  the  contractions  of  the  heart  and  arteries,  might  be 
fuppofed  to  be  aflociated  with  the  irritative  motions  of  their 
nerves  of  fenfe,  rather  than  to  be  excited  by  the  irritation  of 
their  mufcular  fibres  by  the  diftention,  acrimony,  or  momentum 
of  the  blood.  So  the  diftention  or  elongation  of  mufcles  bv  ob- 
jects external  to  them  irritates  them  into  contraction,  though 
the  cuticle  or  other  parts  may  intervene  between  the  ftimulating 
body  and  the  contracting  mufcle.  Thus  a horfe  voids  his  ex- 
crement when  its  weight  or  bulk  irritates  the  reCtum  or  fphinc- 
ter  ani.  Thefe  mufcles  aCt  from  the  irritation  of  diftention, 
when  he  excludes  his  excrement,  but  the  mufcles  of  the  abdo- 
men and  diaphragm  are  brought  into  motion  by  aflociation  with 
thofe  of  the  fphinCter  and  reCtum. 
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SECT.  XII. 

OF  STIMULUS,  SENSORIAL  EXERTION,  AND  FIBROUS  CONTRAC- 
TION. 

I.  Of  fibrous  contraction.  i.  Two  particles  of  a fibre  cannot 
approach  without  the  mtervention  of  fomething,  as  in  magnetifm , 
elePlricity,  elaflicity.  Spirit  of  life  is  not  electric  ether.  Galvan? s 
experiments.  2.  Contraption  of  a fibre.  3.  Relaxation  fuc- 
ceeds.  4.  Succejfive  contraptions , with  intervals.  ®htick  pulfe 
from  debilitv,  from  paucity  of  blood.  Weak  contraptions  perform- 
ed in  lefs  time,  and  with  Jhorter  intervals.  5.  Lafi  fitua- 

'2  on  of  the  fibres  continues  after  contraption.  6.  Contraption 

y renter  ihan  ufual  induces  pie  afire  or  pain.  Mobility  of  the 
lib  -es  uniform,  jphtantity  of fenforial  power  fluctuates.  Confi- 

tures excitability.  II.  Of  fenforial  exertion.  \.  Animal  motion 
includes  ftimulus , fenforial  power,  and  contractile  fibres.  The  fen- 

for.nl  faculties  apt fe par aiely  or  conjointly.  Stimulus  of  four  kinds. 
Strength  and  weaknefs  defined.  Senforial  power  perpetually  ex- 
ha ufled  and  renewed.  Weaknefs  from  defePt  of fimulus.  From 

defePt  of  fenforial  power,  the  direPl  and  indirept  debility  of  Dr. 
Brown.  Why  we  become  warm  in  Buxton  bath  after  a time,  and 
fee  well  after  a time  in  a darkifh  room.  Fibres  may  aPt  violently , 
or  with  their  whole  force,  and  yet  feebly.  Great  exertion  in  in- 
flammation explained.  Great  mufcular  force  of  fome  infane  peo- 
ple. 2-  Qccafional  accumulation  of  fenforial  power  in  mufcles  fib- 
jePt  to  confiant fimulus.  In  animals  feeping  in  winter.  In  eggs , 
feeds,  fcirrhous  tumours,  tendons,  bones.  3.  Great  exertion  in- 
troduces pleafure  or  pain.  Inflammation.  Libration  of  the  fyf- 
tem  between  torpor  and  aPlivity.  Fever-fits.  4.  Defire  and  a- 
verfion  introduced.  Excefs  of  volition  cures  fevers.  III.  Of  re- 
peated ftimulus.  1.  A Jlimulus  repeated  too  frequently  lofes  ef- 
fePt.  As  opium , wine,  grief.  Hence  old  age.  Opium  and  aloes 
in  fnall  dofes.  2.  A Jlimulus  not  repeated  too  frequently  does  not 

lofe  effect.  Perpetual  movement  of  the  vital  organs.  3.  A fim- 
ultis  repeated  at  uniform  times  produces  greater  effePl.  Irrita- 
tion combined  with  affociation.  4.  A fimulus  repeated  frequent- 
ly and  uniformly  may  be  withdrawn,  and  the  aPlion  of  the  organ 
will  continue.  Hence  the  bark  cures  agues,  and  Jlrengthens  weak 
confutations.  5.  DefePl  of fimulus  repeated  at  certain  intervals 
carfes  fever-fits.  6 Stimulus  long  applied  ceafes  to  aPi  a fecond 
time.  7.  If  a Jlimulus  excites  fenfation  in  an  organ  not  ufually 

excited  into  fenfation , inflammation  is  produced.  IV.  Of  ftima- 

lus  greater  than  natural.  1 . A Jlimulus  greater  ihan  natural 
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diminifhes  ihe  quantity  of fenforial  power  in  general.  2.  In  par- 
ticular organs.  3.  Induces  the  organ  into  fpaf medic  actions.  4. 
Induces  the  antagonifi fibres  into  action.  5.  Induces  the  organ  in- 
to convulfive  or  fixed  fpafms.  6.  Produces  paralyfis  of  the  or- 
gan. V.  Of  fiimulus  lefs  than  natural.  1.  Stimulus  lefs  than 
natural  occafiens  accumulation  of fenforial  power  in  general.  2. 
In  particular  organs,fhfhing  of  the  face  in  a frofiy  morning.  In 
fibres  fubject  to  perpetual  fiimulus  only.  Quantity  of  fenforial 
power  inverfely  as  the  fiimulus.  3.  Induces  pain.  As  of  cold, 
hunger,  head-ach.  4.  Induces  more  feeble  and  frequent  contrac- 
tion. As  in  low  fevers.  IVhich  are  frequently  owing  to  deficien- 
cy of  fenforial  power  rather  than  to  deficiency  of  fiimulus.  5.  In- 

verts fucceffive  trains  of  motion.  Inverts  ideas.  6.  Induces  pa- 
ralyfis  and  death.  VI.  Cure  of  increafed  exertion.  1.  Nat- 
ural cure  of  exhaufiion  of  fenforial  power.  2.  Decreafe  the  irri- 

tations. Venefeclion.  Cold.  Abfiinence.  3.  Prevent  the  pre- 
vious cold  fit.  Opium.  Bark.  Warmth.  Anger.  Surprife. 
4.  Excite  fome  other  part  of  the  fyfiem.  Opium  and  warm  bath 
relieve  pains  both  from  defect  atfd  from  excefs  of  fiimulus.  5. 
Firfi  increafe  the fiimulus  above , and  then  decreafe  it  beneath  the 
natural  quantity.  VII.  Cure  of  decreafed  exertion.  1.  Nat- 
ural cure  by  accumulation  of  fenforial  power.  Ague-fits.  Synco- 
pe. 2.  Increafe  the fiimulation , by  wine , opium,  given  fo  as  not  to 
intoxicate.  Cheerful  ideas.  3.  Change  the  kinds  of  fiimulus. 
4.  Stimulate  the  affociated  organs.  Blifiers  of  ufe  in  heart-burn , 
and  cold  extremities . 5.  Decreafe  the  fiimulation  for  a time,  cold 

bath.  6.  Decreafe  the  fiimulation  below  natural,  and  then  in- 
creafe it  above  natural.  Bark  after  emetics.  Opium  after  vene- 
fe Elion.  Practice  of  Sydenham  in  chlorofis.  7.  Prevent  unneccf- 
fary  expenditure  of  fenforial  power.  Decumbent  pofiure,  flence, 

darhiefis.  Pulfe  quickened  by  rifing  out  of  bed.  8 . To  the  great- 
efl  degree  of  quiefcence  apply  the  leaf  fiimulus.  Othenvife  pa- 

ralyfis or  inflammation  of  the  organ  erf  lies.  Gin,  wine , bl.fi ers, 
defray  by  too  great  fiimulation  in  fevers  with  debility.  Intoxica- 
tion in  the  flight  fi  degree  fucceeded  by  debility.  Golden  rule  for 
determining  the  befi  degree  of  fiimulus  in  low  fevers.  Another 
golden  rule  for  deter  min  rig  the  quantity  of  fipirit  which  thofe,  who 
are  debilitated  by  drinking  it,  may  fafely  omit.  VIII.  Coticlufion . 
Some fiimuli  increafe  ihe  production  of fenforial  power. 

I.  Of  fibrous  ccntraEHon. 

1.  If  two  particles  of  iron  lie  near  each  other  without  mo- 
tion, and  afterwards  approach  each  other;  it  is  reafonable  to 
conclude  that  fomething  befides  die  iron  particles  is  the  caufe  of 
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their  approximation  ; this  invifible  fomething  is  termed  magnet- 
ifm.  In  the  fame  manner,  if  the  particles,  which  compole  ati 
animal  mufcle,  do  not  touch  each  other  in  the  relaxed  ftate  of 
the  mufcle,  and  are  brought  into  contact  during  the  contraction 
of  the  mufcle , it  is  reafonable  to  conclude,  that  fome  other 
a<^ent  is  the  caufe  of  this  new  approximation.  For  nothing  san 
ak,  where  it  does  not  exiji ; for  to  aft  includes  to  exiji  ; and  there- 
fore the  particles  of  the  mufcular  fibre  (which  in  its  ftate  of  re- 
laxation are  fuppofed  not  to  touch)  cannot  affedt  each  other 
without  the  influence  of  fome  intermediate  agent ; this  agent  is 
here  termed  the  fpirit  of  animation,  or  fenforial  power,  but  may 
with  equal  propriety  be  termed  the  power,  which  caufes  con- 
traction ; or  may  be  called  by  any  other  name,  which  the  reader 
may  choofe  to  affix  to  it. 

The  contraction  of  a mufcular  fibre  may  be  compared  to  the 
following  electric  experiment,  which  is  here  mentioned  not  as 
a philofophical  analogy,  but  as  an  illuftration  or  fimile  to  facil- 
itate the  conception  of  a difficult  fubject.  Let  twenty  very  final! 
Leyden  phials  properly  coated  be  hung  in  a row  by  fine  filk 
threads  at  a fmall  diftance  from  each  other  let  the  internal 
charge  of  one  phial  be  pofitive,  and  of  the  other  negative  alter- 
nately, if  a communication  be  made  from  the  internal  furface  of 
the  firft  to  the  external  furface  of  the  kit  in  the  row,  they  will 
all  of  them  inftantly  approach  each  other,  and  thus  fhorten  a line 
that  might  connect  them  like  a mufcular  fibre.  See  Botanic 
Garden,  P.  I.  Canto  I.  1.  202.  note  on  Gymnotus. 

The  attractions  of  electricity  or  of  magnetifm  do  not  apply 
philofophically  to  the  illustration  of  the  contraction  of  animal 
fibres,  fince  the  force  of  thofe  attractions  increafes  in  fome  pro- 
portion inverfely  as  the  diftance,  but  in  mufcular  motion  there 
appears  no  difference  in  velocity  or  ftrength  during  the  begin- 
ning or  end  of  the  contratiua,  but  what  may  be  clearly  affiribed 
to  the  varying  mechanic  advantage  in  the  approximation  of  one 
bone  to  another.  Nor  can  mufcular  motion  be  aflimilafced  with 
greater  plaufibility  to  the  attraction  of  cohcfion  or  elaflicity  ; for 
in  bending  a fteel  fpring,  as  a fmall  fword,  a lefs  force  is  re- 
quired to  bend  it  the  firft  inch  than  the  fecond  3 and  the  fecond. 
than  the  third  ; the  particles  of  fteel  on  the  convex  fide  of  the 
bent  fpring  endeavouring  to  reftore  themfelves  more  powerfully 
the  further  they  are  drawn  from  each  other.-  See  Botanic  Gar- 
den, P.  I.  addit.  Note  XVIII. 

I am  aware  that  this  may  be  explained  another  wav,  by  fup- 
pofing  the  elaflicity  of  the  fpring  to  depend  more  on  the  com- 
preffion  of  the  particles  on  the  concave  fide  than  on  the  exten- 
sion of  them  on  the  convex  fide  ; and  by  fuppofing  the  elafticitv 
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of  the  e’aftic  gum  to  depend  more  on  the  refiftance  to  the  lateral 
compreffion  of  its  particles  than  to  the  longitudinal  extenfion  of 
them.  Neverthelefs  in  mufcular  contraction,  as  above  oblerv- 
ed,  there  appears  no  difference  in  the  velocity  or  force  of  it  at 
its  commencement  or  at  its  termination  ; from  whence  we  mull 
conclude  that  animal  contraction  is  governed  by  laws  of  its  own, 
and  not  by  thofe  of  mechanics,  chemiftry,  magnetifm,  or  elec- 
tricity. 

On  thefe  accounts  I do  not  think  the  experiments  conclufive, 
which  were  lately  publifhed  by  Galvani,  Volta,  and  others,  to 
fhew  a fimilitude  between  the  fpirit  of  animation,  which  con- 
tracts the  mufcular  fibres,  and  the  eleCtric  fluid.  Since  the 
eleCtric  fluid  may  aCt  only  as  a more  potent  ftimulus  exciting 
the  mufcular  fibres  into  aCtion,  and  not  by  fupplying  them  with 
a new  quantity  of  the  fpirit  of  life.  Thus  in  a recent  hemiple- 
gia I have  frequently  obferved,  when  the  patient  yawned  and 
ftretched  himfelf,  that  the  paralytic  limbs  moved  alfo,  though 
they  were  totally  difobedient  to  the  will.  And  when  he  was 
electrified  by  paifing  fhocks  from  the  affeCted  hand  to  the  affeCt- 
ed  foot,  a motion  of  the  paralytic  limbs  was  alfo  produced.  Now 
as  in  the  aCt  of  yawning  the  mufcles  of  the  paralytic  limbs  were 
excited  into  action  by  the  ftimulus  of  the  irkfomenefs  of  a con- 
tinued pofture,  and  not  by  any  additional  quantity  of  the  fpirit 
of  life  ; fo  we  may  conclude,  that  the  paflage  of  the  eleCtric  flu- 
id, which  produced  a fimilar  effeCt,  aCted  only  as  a ftimulus, 
and  not  by  fupplying  any  addition  of  fenforial  power. 

If  neverthelefs  this  theory  ftiould  ever  become  eftablifhed,  a 
ftimulus  mult  be  called  an  eduCtor  of  vital  ether  ; which  ftim- 
ulus may  confift  of  fenfation  or  volition,  as  in  the  eleCtric  eel,  as 
well  as  in  the  appulfes  of  external  bodies ; and  by  drawing  off 
the  charges  of  vital  fluid  may  occafion  the  contraction  or  mo- 
tions of  the  mufcular  fibres,  and  organs  of  fenfe. 

2.  The  immediate  effect  of  the  action  of  the  fpirit  of  anima- 
tion or  fenforial  power  on  the  fibrous  parts  of  the  body,  whether 
it  aCts  in  the  mode  of  irritation,  fenfation,  volition,  or  affocia- 
tion,  is  a contraction  of  the  animal  fibre,  according  to  the  fec- 
ond  law  of  animal  caufaticn.  SeCt.  IV.  Thus  the  ftimulus  of 
the  blood  induces  the  contraction  of  the  heart ; the  agreeable 
tafte  of  a ftrawberry  produces  the  contraction  of  the  mufcles  of 
deglutition  ; the  effort  of  the  will  contracts  the  mufcles,  which 
move  the  limbs  in  walking  ; and  by  affociation  other  mufcles  of 
the  trunk  are  brought  into  contraction  to  preferve  the  balance 
of  the  body.  The  fibrous  extremities  of  the  organs  of  fenfe 
have  been  (hewn,  by  the  ocular  fpectra  in  Sect  III.  to  fuffer 
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fimilar  contraction  by  each  of  the  above  modes  of  excitation  $ 
and  by  their  configurations  to  conftitute  our  ideas. 

3.  After  animal  fibres  have  for  fame  time  been  excited  into 
contraction,  a relaxation  fucceeds,  even  though  the  exciting 
caufe  continues  to  act.  In  refpeCt  to  the  irritative  motions  this 
is  exemplified  in  the  periftaltic  contractions  of  the  bowels  ; 
■which  ceafe  and  are  renewed  alternately,  though  the  ftimulus  of 
the  aliment  continues  to  be  uniformly  applied  ; in  the  fenfitive 
motions,  as  in  ftrangury,  tenefmus,  and  parturition,  the  alter- 
nate contractions  and  relaxations  of  the  mufcles  exift,  though 
the  ftimulus  is  perpetual.  In  our  voluntary  exertions  it  is  expe- 
rienced, as  no  one  can  hang  long  by  the  hands,  however  vehe- 
mently he  wills  fo  to  do ; and  in  the  aflbciate  motions  the  con- 
ftant  change  of  our  attitudes  evinces  the  neceflity  of  relaxation 
to  thofe  mufcles,  which  have  been  long  in  aCtion. 

This  relaxation  of  a mufcle  after  its  contraction,  even  though 
the  ftimulus  continues  to  be  applied,  appears  to  arife  from  the 
expenditure  or  diminution  of  the  fpirit  of  animation  previoufly 
refident  in  the  mufcle,  according  to  the  fecond  law  of  animal 
caufation  in  SeCt.  IV.  In  thofe  conftitutions,  which  are  termed 
weak,  the  fpirit  of  animation  becomes  fooner  exhaufled,  and 
tremulous  motions  are  produced,  as  in  the  hands  of  infirm  peo- 
ple, when  they  lift  a cup  to  their  mouths.  This  quicker  ex- 
hauftion  of  the  fpirit  of  animation  is  probably  owing  to  a lefs 
quantity  of  it  refiding  in  the  afting  fibres,  which  therefore  more 
frequently  require  a fupply  from  the  nerves,  which  belong  to 
them. 

4.  If  the  fenforial  power  continues  to  aCt,  whether  it  aCts  in 
the  mode  of  irritation,  fenfation,  volition,  or  aflociation,  a new 
contraction  of  the  animal  fibre  fucceeds  after  a certain  interval  % 
which  interval  is  of  fhorter  continuance  in  weak  people  than  in 
ftrong  ones.  This  is  exemplified  in  the  fhaking  of  the  hands  of 
weak  people,  when  they  attempt  to  write.  In  a manufcript  epif- 
tle  of  one  of  my  correfpondents,  which  is  written  in  a fmall 
hand,  I obferved  from  four  to  fix  zigzags  in  the  perpendicular 
ftroke  cf  every  letter,  which  fhews  that  both  the  contractions  of 
the  fingers,  and  intervals  between  them,  mult  have  been  per- 
formed in  very  fhort  periods  of  time. 

The  times  of  contraction  of  the  mufcles  of  enfeebled  people 
being  lefs,  and  the  intervals  between  thofe  contractions  being 
lefs  alfo,  accounts  for  the  quick  pulfe  in  fevers  with  debility, 
and  in  dying  animals.  The  flicwrtnefs  of  the  intervals  between 
one  contraction  and  another  in  weak  conftitutions,  is  probably 
owing  to  the  general  deficiency  of  the  quantity  of  the  fpirit  of 
animation,  and  that  therefore  there  is  a lefs  quantity  of  it  to  be 
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received  at  each  interval  of  the  activity  of  the  fibres.  Hence  in 
repeated  motions,  as  of  the  fingers  in  performing  on  the  harpfi- 
chord,  it  would  at  firlt  fight  appear,  that  fwiftnefs  and  ftrength 
were  incompatible  ; neverthelefs  the  tingle  contraction  of  a muf- 
cle  is  performed  with  greater  velocity  as  well  as  with  greater 
force  by  vigorous  conftitutions,  as  in  throwing  a javelin. 

There  is  however  another  circumftance,  which  may  often 
contribute  to  caufe  the  quicknefs  of  the  pulfe  in  nervous  fevers, 
as  in  animals  bleeding  to  death  in  the  flaughter-houfe  ; which  is 
the  deficient  quantity  of  blood  5 whence  the  heart  is  but  hair 
diftended,  and  in  confequence  fooner  contracts.  See  Sect. 
XXXII.  2.  r. 

For  we  mull  not  confound  frequency  of  repetition  with 
quicknefs  of  motion,  or  the  number  of  pulfations  with  the  ve- 
locity, with  which  the  fibres,  which,  conftitute  the  coats  of  the 
arteries,  contrail  themfelves.  For  where  the  frequency  of  the 
pulfations  is  but  feventv-five  in  a minute,  as  in  health  ; the  con- 
tracting fibres,  which  conftitute  the  fides  of  the  arteries,  may 
move  through  a greater  fpace  in  a given  time,  than  where  the 
frequency  of  pulfation  is  one  hundred  and  fifty  in  a minute,  as 
in  fome  fevers  with  great  debility.  For  if  in  thofe  fevers  the 
arteries  do  not  expand  themfelves  in  their  diaftole  to  more  than 
half  the  ufual  diameter  of  their  diaftole  in  health,  the  fit  res 
which  conftitute  their  coats,  will  move  through  a Id’s  fpace  in 
a minute  than  in  health,  though  they  make  two  pulfations  for 
cue. 

Suppofe  the  diameter  of  the  artery  during  its  fyftole  to  be 
«me  line,  and  that  the  diameter  of  the  fame  artery  during  its  di- 
aftole is  in  health  four  lines,  and  in  a fever  with  great  debility 
only  two  lines.  It  follows  that  the  arterial  fibres  contract  in 
health  from  a circle  of  twelve  lines  in  circumference  to  a circle 
of  three  lines  in  circumference,  that  is  they  move  through  a i pace 
of  nine  lines  in  length.  While  the  arterial  fibres  in  tire  lever 
with  debility  would  twice  contraCt  from  a circle  of  fix  lines  to  a 
circle  of  three  lines  ; that  is  while  they  move  through  a fpace 
equal  to  fix  lines.  Hence  though  the  frequency  of  pulfation 
in  fever  be  greater  as  two  to  one,  yet  the  velocity  of  contrac- 
tion in  health  is  greater  as  nine  to  fix,  or  as  three  to  two. 

On  the  contrary  in  inflammatory  difeafes  with  ftrength,  as  in 
the  pleurify,  the  velocity  of  the  contracting  fides  of  the  arteries 
is  much  greater  than  in  health  : for  if  we  fuppofe  the  number  os 
pulfations  in  a pleurify  to  be  half  as  much  more  than  in  health, 
that  is  as  one  hundred  and  twenty  to  eighty,  (which  is  about 
what  generally  happens  in  inflammatory  difeafes)  and  if  the  di 
s meter  of  the  artery  in  diaftole  be  one  third  greater  than  in 
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health,  which  I believe  is  near  the  truth,  the  refult  will  be*  that 
the  velocity  of  the  contractile  hides  of  the  arteries  will  be  in  a 
pleurify  as  two  and  a half  to  one,  compared  to  the  velocity  o£ 
their  contraction  in  a ftate  of  health  j for  if  the  circumference 
of  the  fyftole  of  the  artery  be  three  lines,  and  the  diaftole  in 
health  be  twelve  lines  in  circumference,  and  in  a pleurify 
eighteen  lines  ; and  fecondly,  if  the  artery  pulfates  thrice  in  the 
difeafed  ftate  for  twice  in  the  healthy  one,  it  follows,  that  the 
velocity  of  contraction  in  the  difeafed  ftate  to  that  in  the  healthy 
ftate  will  be  forty-five  to  eighteen,  or  as  two  and  a half  to  one. 

From  hence  it  would  appear,  that  if  we  had  a criterion  to  de- 
termine the  velocity  of  the  arterial  contractions,  it  would  at  the . 
fame  time  give  us  their  ftrength,  and  thus  be  of  more  fervice  in 
diftinguilhing  difeafes,  than  the  knowledge  of  their  frequency. 
As  fuch  a criterion  cannot  be  had,  the  frequency  of  pulfation, 
the  age  of  the  patient  being  allowed  for,  will  in  fome  meafure 
affift  us  to  diftinguilh  arterial  ftrength  from  arterial  debility, 
fince  in  inflammatory  difeafes  with  ftrength  the  frequency  fel- 
dom  exceeds  one  hundred  and  eighteen  or  one  hundred  and 
twenty  pulfations  in  a minute  ; unlefs  under  fome  peculiar  cir- 
cumftance,  as  the  great  additional  ftimuli  of  wine  or  of  exter- 
nal heat. 

5.  After  a mufcle  or  organ  of  fenfe  has  been  excited  into 
contraction,  and  the  fenforial  power  ceafes  to  aCt,  the  laft  fitua- 
tion  or  configuration  of  it  continues  ; unlefs  it  be  difturbed  by 
the  aCtion  of  fome  antagonift  fibres,  or  other  extraneous  power. 
Thus  in  weak  or  languid  people,  wherever  they  throw  their 
limbs  on  their  bed  or  fofa,  there  they  lie,  till  another  exertion 
changes  their  attitude  ; hence  one  kind  of  ocular  fpeCtra  feems 
to  be  produced  after  looking  at  bright  objeCts ; thus  when  a 
fire-ftick  is  whirled  round  in  the  night,  there  appears  in  the  eye 
a complete  circle  of  fire  ; the  a&ion  or  configuration  of  one 
part  of  the  retina  not  ceafing  before  the  return  of  the  whirling 
fire. 

Thus  if  any  one  looks  at  the  fetting  fun  for  a fhort  time,  and 
then  covers  his  clofed  eyes  with  his  hand,  he  will  for  many  fec- 
onds  of  time  perceive  the  image  of  the  fun  on  his  retina.  A 
fimilar  image  of  all  other  bodies  would  remain  fome  time  in  the 
eye,  but  is  effaced  by  the  eternal  change  of  the  motions  of  the 
extremity  of  this  nerve  in  our  attention  to  ether  objeCIs.  See 
Secft.  XVII.  1.  3.  on  Sleep.  Hence  the  dark  fpots,  and  other 
ocular  fpeara,  are  more  frequently  attended  to,  and  remain 
longer  in  the  eyes  of  v/eak  people,  as  after  violent  exercife,  in- 
toxication, or  want  of  fleep. 

6.  A contraaion  of  the  fibres  fomewhat  greater  than  ufua). 
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introduces  pleafurable  fenfation  into  the  fyftem,  according  to  the 
fourth  law  of  animal  caufation.  Hence  the  pleafure  in  the  be- 
ginning of  drunlcennefs  is  owing  to  the  increafed  action  of  the 
fyftem  from  the  ftimulus  of  vinous  fpirit  or  of  opium.  If  the 
contractions  be  {till  greater  in  energy  or  duration,  painful  fen- 
fations  are  introduced,  as  in  confequence  of  great  heat,  or  cauf- 
tic  applications,  or  fatigue. 

If  any  part  of  the  fyftem,  which  is  ufed  to  perpetual  activity, 
as  the  ftomach,  or  heart,  or  the  fine  veflels  of  the  fkin,  acts  for  a 
time  with  lefs  energy,  another  kind  of  painful  fenfation  enfues, 
which  is  called  hunger,  or  faintnefs,  or  cold.  This  occurs  in  a 
lefs  degree  in  the  locomotive  mufcles,  and  is  called  wearifome- 
nefs.  In  the  two  former  kinds  of  fenfation  there  is  an  expendi- 
ture of  fenforial  power,  in  thefe  latter  there  is  an  accumulation 
of  it. 

7.  We  have  ufed  the  words  exertion  of  fenforial  power  as  a 
general  term  to  exprefs  either  irritation,  fenfation,  volition,  or 
aflcciation  ; that  is,  to  exprefs  the  activity  or  motion  of  the  fpirit 
of  animation,  at  the  time  it  produces  the  contractions  of  the 
fibrous  parts  of  the  fyftem.  It  may  be  fuppofed  that  there  may 
exift  a greater  or  lefs  mobility  of  the  fibrous  parts  of  our  fyftem, 
or  a propenfity  to  be  ftimulated  into  contraction  by  the  greater 
or  lefs  quantity  or  energy  of  the  fpirit  of  animation  ; and  that 
hence  if  the  exertion  of  the  fenforial  power  be  in  its  natural 
ftate,  and  the  mobility  of  the  fibres  be  increafed,  the  fame  quan- 
tity of  fibrous  contraction  will  be  caufed,  as  if  the  mobility  of 
the  fibres  continues  in  its  natural  ftate,  and  the  fenforial  exertion 
be  increafed. 

Thus  it  may  be  conceived,  that  in  difeafes  accompanied  with 
ftrength,  as  in  inflammatory  fevers  with  arterial  ftrength,  that 
the  caufe  of  greater  fibrous  contraction  may  exift  in  the  increaf- 
ed mobility  of  the  fibres,  whofe  contractions  are  thence  both 
more  forcible  and  more  frequent.  And  that  in  difeafes  attended 
with  debility,  as  in  nervous  fevers,  where  the  fibrous  contrac- 
tions are  weaker,  and  more  frequent,  it  may  be  conceived  that 
the  caufe  confifts  in  a decreafe  of  mobility  of  the  fibres ; and 
that  thofe  weak  conftitutions,  which  are  attended  with  cold 
extremities  and  large  pupils  of  the  eyes,  may  poflefs  lefs  mobil- 
ity of  the  contraCtile  fibres,  as  well  as  lefs  quantity  of  exertion 
of  the  fpirit  of  animation. 

In  anfwer  to  this  mode  of  reafoning  it  may  be  fufncient  to  ob- 
ferve,  that  the  contractile  fibres  confift  of  inert  matter,  and 
when  the  fenforial  power  is  withdrawn,  as  in  death,  they  poflels 
no  power  of  motion  at  all,  but  remain  in  their  laft  ftate,  whether 
of  contraction  or  relaxation,  and  muft  thence  derive  the  whole 
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of  this  property  from  the  fpirit  of  animation.  At  the  fame  time 
it  is  not  improbable,  that  the  moving  fibres  of  ftrong  people  may 
poffefs  a capability  of  receiving  or  containing  a greater  quantity 
of  the  fpirit  of  animation  than  thofe  of  weak  people. 

In  every  contraction  of  a fibre  there  is  an  expenditure  of  the 
fenforial  power,  or  fpirit  of  animation  ; and  where  the  exertion 
of  this  fenforial  power  has  been  for  fome  time  increafed,  and  the 
mufcles  or  organs  of  fenfe  have  in  confequence  afted  with 
greater  energy,  its  propenfity  to  activity  is  proportionally  lefien- 
ed  ; which  is  to  be  afcribed  to  the  exhauftion  or  diminution  of 
its  quantity.  On  the  contrary,  where  there  has  been  lefs  fibrous 
contraction  than  ufual  for  a certain  time,  the  fenforial  power  or 
fpirit  of  animation  becomes  accumulated  in  the  inactive  part  of 
the  fyftem.  Hence  vigour  fucceeds  reft,  and  hence  the  propen- 
fity to  aCtion  of  all  our  organs  of  fenfe  and  mufcles  is  in  a ftate 
of  perpetual  fluctuation.  The  irritability  for  inftance  of  the 
retina,  that  is,  its  quantity  of  fenforial  power,  varies  every  mo- 
ment according  to  the  brightnefs  or  obfcurity  of  the  objeCt  laft 
beheld  compared  with  the  prefent  one.  The  fame  occurs  to 
our  fenfe  of  heat,  and  to  every  part  of  our  fyftem,  which  is  ca- 
pable of  being  excited  into  aCtion. 

When  this  variation  of  the  exertion  of  the  fenforial  power  be- 
comes much  and  permanently  above  or  beneath  the  natural 
quantity,  it  becomes  a difeafe.  If  the  irritative  motions  be  too 
great  or  too  little,  it  fhews  that  the  ftimulus  of  external  things 
affeCts  this  fenforial  power  too  violently  or  too  inertly.  If  the 
fenfitive  motions  be  too  great  or  too  little,  the  caufe  arifes  from 
the  deficient  or  exuberant  quantity  of  fenfation  produced  in 
confequence  of  the  motions  of  the  mufcular  fibres  or  organs  of 
fenfe  ; if  the  voluntary  actions  are  dileafed  the  caufe  is  to  be 
looked  for  in  the  quantity  of  volition  produced  in  confequence 
of  the  defire  or  averfion  occafioned  by  the  painful  or  pleafurable 
ienfations  above  mentioned.  And  the  difeafes  of  aflbciation 
probably  depend  on  the  greater  or  lefs  quantity  of  the  other 
three  fenforial  powers  by  which  they  were  formed. 

From  whence  it  appears  that  the  propenfity  to  aCtion,  wheth- 
er it  be  called  irritability,  fenfibility,  voluntarity,  or  afiociability, 
is  only  another  mode  of  expreffion  for  the  quantity  of  fenforial 
power  refiding  in  the  organ  to  be  excited.  And  that  on  the 
contrary  the  words  inirritability  and  infenfibility,  together  with 
inaptitude  to  voluntary  and  aflociate  motions,  are  fynonymous 
with  deficiency  of  the  quantity  of  fenforial  power,  cr  of  the 
fpirit  of  animation,  refiding  in  the  organs  to  be  excited. 

II.  Of 
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II.  Of  fenforial  Exertion. 

1.  There  are  three  circumftances  to  be  attended  to  in  the 
production  of  animal  motions.  1 ft.  The  ftimulus.  2d.  The 

fenforial  power.  3d.  The  contraCtile  fibre,  ift.  A ftimulus, 
external  to  the  organ,  originally  induces  into  a&ion  the  fenfo- 
rial faculty  termed  irritation  ; this  produces  the  contraction  of 
the  fibres,  which,  if  it  be  perceived  at  all,  introduces  pleafure  or 
pain  ; which  in  their  active  ftate  are  termed  fenfation ; which 
is  another  fenforial  faculty,  and  occafionally  produces  contrac- 
tion of  the  fibres  , this  pleafure  or  pain  is  therefore  to  be  con- 
fidered  as  another  ftimulus,  which  may  either  act  alone  or  in 
conjunction  -with  the  former  faculty  of  the  fenforium  termed 
irritation.  This  new  ftimulus  of  pleafure  or  pain  either  induces 
into  aCtion  the  fenforial  faculty  termed  fenfation,  which  then 
produces  the  contraction  of  the  fibres  ; or  it  introduces  defire 
or  averfion,  which  excite  into  aftion  another  fenforial  faculty, 
termed  volition,  and  may  therefore  be  confidered  as  another 
ftimulus,  which  either  alone  or  in  conjunction  with  one  or  both 
of  the  two  former  faculties  of  the  fenforium  produces  the  con- 
traction of  animal  fibres.  There  is  another  fenforial  power, 
that  of  aflociation,  which  perpetually,  in  conjunction  with  one 
or  more  of  the  above,  and  frequently  fingly,  produces  the  con- 
traction cf  animal  fibres,  and  which  is  itfelf  excited  into  action 
bj  the  previous  motions  of  contracting  fibres. 

Now  as  the  fenforial  power,  termed  irritation,  refiding  in  any 
particular  fibres,  is  excited  into  exertion  by  the  ftimulus  of  ex- 
ternal bodies  aCting  on  thofe  fibres  ; the  fenforial  power,  termed 
fenfation,  refiding  in  any  particular  fibres  is  excited  into  exertion 
by  the  ftimulus  of  pleafure  or  pain  aCting  on  thofe  fibres  ; the 
fenforial  power,  termed  volition,  refiding  in  any  particular  fibres 
is  excited  into  exertion  by  the  ftimulus  of  defire  or  averfion  ; 
and  the  fenforial  power,  termed  aflociation,  refiding  in  any  par- 
ticular fibres,  is  excited  into  aCtion  by  the  ftimulus  of  other  fi- 
brous motions,  which  had  frequently  preceded  them.  The 
•word  ftimulus  may  therefore  be  ufed  without  impropriety  of 
language,  for  any  of  thefe  four  caufes,  which  excite  the  four 
fenforial  powers  into  exertion.  For  though  the  immediate 
caufe  of  volition  has  generally  been  termed  a motive  ; and  that 
of  irritation  only  has  generally  obtained  the  name  of  Jlimulus  ; 
yet  as  the  immediate  caufe,  which  excites  the  fenforial  powers 
of  fenfation,  or  of  aflociation,  into  exertion,  have  obtained  no 
general  name,  we  ftiali  ufe  the  word  ftimulus  for  them  all. 

° Kence  the  quantity  of  motion  produced  in  any  particular 
part  of  the  animal  fyftem  will  be  as  the  quantity  of  ftimulus, 
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and  the  quantity  of  fenforial  power,  or  fpirit  of  animation,  re- 
ading in  the  contracting  fibres.  Where  both  thefe  quantities 
are  great ,firength  is  produced,  when  that  word  is  applied  to  the 
motfons  of  animal  bodies.  Where  either  of  them  is  deficient, 
weaknefs  is  produced,  as  applied  to  the  motions  of  animal  bodies. 

Now  as  the  fenforial  power,  or  fpirit  of  animation,  is  perpet- 
ually exhaufted  by  the  expenditure  of  it  in  fibrous  contractions, 
and  is  perpetually  renewed  by  the  fecretion  or  production  of  it 
in  the  brain  and  fpinal  marrow,  the  quantity  of  animal  ftrength 
muft  be  in  a perpetual  ftate  of  fluctuation  on  this  account ; and 
if  to  this  be  added  the  unceafing  .variation  of  all  the  four  kinds 
of  ftimulus  above  defcribed,  which  produce  the  exertions  of  the 
fenforial  powers,  the  ceafelefs  viciffitude  of  animal  ftrength  be- 
comes eafily  comprehended. 

If  the  quantity  of  fenforial  power  remains  the  fame,  and  the 
quantity  of  ftimulus  be  leffened,  a weaknefs  of  the  fibrous  con- 
tractions enfues,  which  may  be  denominated  debility  from  defeEl 
ofjlimulus.  If  the  quantity  of  ftimulus  remains  the  fame,  and 
the  quantity  of  fenforial  power  be  leffened,  another  kind  of 
weaknefs  enfues,  which  may  be  termed  debility  from  defeEl  of  fen- 
forial power  ; the  former  of  thefe  is  called  by  Dr.  Brown,  in 
his  Elements  of  Medicine,  direCt  debility,  and  the  latter  indi- 
rect debility.  The  coincidence  of  fome  parts  of  this  work  with 
correfpondent  deductions  in  the  Brunonian  Eiementa  Medi- 
cine, a work  (with  fome  exceptions)  of  great  genius,  muft  be 
confidered  as  confirmations  of  the  truth  of  the  theory,  as  they 
were  probably  arrived  at  by  different  trains  of  reafoning. 

Thus  in  thofe  who  have  been  expofed  to  cold  and  hunger 
there  is  a deficiency  of  ftimulus.  While  in  nervous  fever  there 
is  a deficiency  of  fenforial  power.  And  in  habitual  drunkards, 
in  a morning  before  their  ufual  potation,  there  is  a deficiency 
both  of  ftimulus  and  of  fenforial  power.  While,  on  the  other 
hand,  in  the  beginning  of  intoxication  there  is  an  excefs  of  ftim- 
ulus ; in  the  hot-ach,  after  the  hands  have  been  immerfed  in 
fnow  there  is  a redundancy  of  fenforial  power  ; and  in  inflam- 
matory difeafes  with  arterial  ftrength,  there  is  an  excefs  of  both. 

Hence  if  the  fenforial  power  be  leffened,  while  the  quantity 
of  ftimulus  remains  the  fame,  as  in  nervous  fever,  the  frequen- 
cy of  repetition  of  the  arterial  contractions  may  continue,  but 
their  force  in  refpeCt  to  removing  obftacles,  as  in  promoting  the 
circulation  of  the  blood,  or  the  velocity  of  each  contraction, 
will  be  diminifhed,  that  is,  the  animal  ftrength  will  be  leffened. 
And  fecondly,  if  the  quantity  of  fenforial  power  be  leffened,  and 
the  ftimulus  be  increafed  tq  a certain  degree,  as  hi  giving  opium 
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in  nervous  fevers,  the  arterial  contractions  may  be  performed 
more  frequently  than  natural,  yet  with  lefs  ftrength. 

And  thirdly,  if  the  fenforial  power  continues  the  fame  in  re- 
fpeCt  to  quantity,  and  the  ftimulus  be  fomewhat  diminilhed,  as  in 
going  into  a darkifli  room,  or  into  a coldith  bath,  fuppofe  of  a- 
bout  eighty  degrees  of  heat,  as  Buxton-bath,  a temporary  weak- 
nefs  of  the  affe£ted  fibres  is  induced,  till  an  accumulation  of  fen- 
forial power  gradually  fucceeds,  and  counterbalances  the  de- 
ficiency of  ftimulus,  and  then  the  bath  ceafes  to  feel  cold,  and 
the  room  ceafes  to  appear  dark  ; becaufe  the  fibres  of  the  fub- 
cutaneous  veflels,  or  of  the  organs  of  fenfe,  act  with  their  ufu- 
al  energy. 

A fet  of  mufcular  fibres  may  thus  be  ftimulated  into  violent 
exertion,  that  is,  they  may  aft  frequently,  and  with  their  whole 
fenforial  power,  but  may  neverthelefs  not  a£t  ftrongly  ; becaufe 
the  quantity  of  their  fenforial  power  was  originally  fmall,  or 
was  previoufly  exhaufted.  Hence  a ftimulus  may  be  great,  and 
the  irritation  in  confequence  act  with  its  full  force,  as  in  the  hot 
paroxyfms  of  nervous  fever  ; but  if  the  fenforial  power,  termed 
irritation,  be  fmall  in  quantity,  the  force  of  the  fibrous  contrac- 
tions, and  the  times  of  their  continuance  in  their  contracted 
ftate,  will  be  proportionally  fmall. 

In  the  fame  manner  in  the  hot  paroxyfm  of  putrid  fevers, 
which  are  fhewn  in  Se£t.  XXXIII.  to  be  inflammatory  fevers 
with  arterial  debility,  the  fenforial  power  termed  fenfation  is  ex- 
erted with  great  activity,  yet  the  fibrous  contractions,  which 
produce  the  circulation  of  the  blood,  are  performed  without 
ftrength,  becaufe  the  quantity  of  fenforial  power  then  refiding 
in  that  part  of  the  fyftem  is  fmall. 

Thus  in  irritative  fever  with  arterial  ftrength,  that  is,  with 
excefs  of  l'pirit  of  animation,  the  quantity  of  exertion  during 
the  hot  part  of  the  paroxyfm  is  to  be  eftimated  from  the  quan- 
tity of  ftimulus,  and  the  quantity  of  fenforial  power,  while  in 
fenfitive  (or  inflammatory)  fever  with  arterial  ftrength,  that  is, 
with  excefs  of  fpirit  of  animation,  the  violent  and  forcible  ac- 
tions of  the  vafcular  fyftem  during  the  hot  part  ol  the  paroxyfm 
are  induced  by  the  exertions  of  two  fenforial  powers,  which  are 
excited  by  two  kinds  of  ftimulus.  Thefe  are  the  fenforial  pow- 
er of  irritation  excited  by  the  ftimulus  of  bodies  external  to  t ie 
moving  fibres,  and  the  fenforial  power  of  feniation  excited  by 
the  pain  in  confequence  of  the  increafed  contractions  of  thofe 
moving  fibres. 

And  in  infane  people  in  fome  cafes  the  force  of  their  mufcu- 
lar aCtions  will  be  in  proportion  to  the  quantity  of  fenforial 
power,  which  they  nofiefs,  and  the  quantity  of  the  ftimulus  01 
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defire  or  averfion,  which  excites  thejr  volition  into  action.  At 
the  fame  time  in  other  cafes  the  ftimulus  of  pain  or  pleafure, 
and  the  ftimulus  of  external  bodies,  may  excite  into  aftion  the 
fenforial  powers  of  fenfation  and  irritation,  and  thus  add  great- 
er force  to  their  mufcular  aftions. 

2.  The  application  of  the  ftimulus,  whether  that  ftimulus  be 
fome  quality  of  external  bodies,  or  pleafure  or  pain,  or  defire  or 
averfion,  or  a link  of  alfociation,  excites  the  correfpondent  fenfo- 
rial power  into  action,  and  this  caufes  the  contraction  of  the  fi- 
bre. On  the  contraction  of  the  fibre  a part  of  the  fpirit  of  ani- 
mation becomes  expended,  and  the  fibre  ceafes  to  contraft, 
though  the  ftimulus  continues  to  be  applied ; till  in  a certain 
time  the  fibre  having  received  a fupply  of  fenforial  power  is 
ready  to  contract  again  if  the  ftimulus  continues  to  be  applied. 
If  the  ftimulus  on  the  contrary  be  withdrawn,  the  fame  quanti- 
ty of  quiefcent  fenforial  power  becomes  refident  in  the  fibre  as 
before  its  contraction  ; as  appears  from  the  readinefs  for  action 
of  the  large  locomotive  mufcles  of  the  body  in  a fhort  time  af- 
ter common  exertion. 

But  in  thofe  mufcular  fibres,  which  are  fubjeft  to  conftant 
ftimulus,  as  the  arteries,  glands,  and  capillary  vefiels,  another 
phenomenon  occurs,  if  their  accuftomed  ftimulus  be  withdrawn ; 
which  is,  that  the  fenforial  power  becomes  accumulated  in  the 
contraCtile  fibres,  owing  to  the  want  of  its  being  perpetually 
expended,  or  carried  away,  by  their  ufual  unremitted  contrac- 
tions. And  on  this  account  thofe  mufcular  fibres  become  af- 
terwards excitable  into  their  natural  aCtions  by  a much  weaker 
ftimulus  ; or^  into  unnatural  violence  of  aCtion  by  their  accuf- 
tomed ftimulus,  as  is  feen  in  the  hot  fits  of  intermittent  fevers, 
which  are  in  confequence  of  the  previous  cold  ones.  Thus  the 
minute  vefiels  of  the.  Ikin  are  conftantly  ftimulated  by  the 
fluid  matter  of  heat 5 if  the  quantity  of  this  ftimulus  of  heat  be 
a while  diminilhed,  as  in  covering  the  hands  with  fnow,  the 
vefiels  ceafe  to  aft,  as  appears  from  the  palenefs  of  the  Ikin  , if 
this  cold  application  of  fnow  be  continued  but  a fhort  time,  the 
fenforial  power,  which  had  habitually  been  fupplied  to  the  fi- 
bres, becomes  now  accumulated  in  them,  owing  to  the  want  of 
its  being  expended  by  their  accuftomed  contractions.  And 
thence  a lefs  ftimulus  of  heat  will  now  excite  them  into  violent 
contractions. 

If  the  quiefcence  of  fibres,  which  had  previoufly  been  fubjeft 
to  perpetual  ftimulus,  continues  a longer  time  j or  their  accuf- 
tomed ftimulus  be  more  completely  withdrawn  $ the  accumula- 
tion of  fenforial  power  becomes  ftill  greater,  as  in  thofe  expofed 
to  cold  and  hunger  j pain  is  produced,  and  the  organ  gradually 
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dies  from  the  chemical  changes,  which  take  place  in  it  j or  it  is 
at  a great  diftance  of  time  reftored  to  adtion  by  flimulus  appli- 
ed with  great  caution  in  fmall  quantity,  as  happens  to  fome 
larger  animals  and  to  many  infedts,  which  during  the  winter 
months  lie  benumbed  with  cold,  and  are  faid  to  fleep,  and  to 
perfons  apparently  drowned,  or  apparently  frozen  to  death. 
Snails  have  been  faid  to  revive  by  throwing  them  into  water  af- 
ter having  been  many  years  fhut  up  in  the  cabinets  of  the  curi- 
ous ; and  eggs  and  feeds  in  general  are  reftored  to  life  after 
many  months  of  torpor  by  the  flimulus  of  warmth  and  moifture. 

The  inflammation  of  fchirrous  tumours,  which  have  long 
exifted  in  a Rate  of  inaction,  is  a procefs  of  this  kind  ; as  well 
as  the  fenfibility  acquired  by  inflamed  tendons  and  bones,  which 
had  at  their  formation  a fimilar  fenfibilitv,  which  had  fo  long 
lain  dormant  in  their  uninflamed  Rate. 

3.  If  after  long  quiefcence  from  defe£t  of  Rimulus  the  fibres, 
which  had  previoufly  been  habituated  to  perpetual  Rimulus,  are 
again  expofed  to  but  their  ufual  quantity  of  it  ; as  in  thofe  who 
have  fuffered  the  extremes  of  cold  or  hunger  *,  a violent  exer- 
tion of  the  affedted  organ  commences,  owing,  as  above  explain- 
ed, to  the  great  accumulation  of  fenforial  power.  This  violent 
exertion  not  only  diminilhes  the  accumulated  fpirit  of  anima- 
tion, but  at  the  fame  time  induces  pleafure  or  pain  into  the  fyf- 
tem,  which,  whether  it  be  fucceeded  by  inflammation  or  not, 
becomes  an  additional  Rimulus,  and  adding  along  with  the  for- 
mer one,  produces  Rill  greater  exertions  ; and  thus  reduces  the 
fenforial  power  in  the  contracting  fibres  beneath  its  natural 
quantity. 

When  the  fpirit  of  animation  is  thus  exhaufied  by  ufelefs  ex- 
ertions, the  organ  becomes  torpid  or  unexcitable  into  adtion,  and 
a fecond  fit  of  quiefcence  fucceeds  that  of  abundant  activity. 
During  this  fecond  fit  of  quiefcence  the  fenforial  power  be- 
comes again  accumulated,  and  another  fit  of  exertion  follows  in 
train.  Thefe  viciflitudes  of  exertion  and  inertion  of  the  arterial 
fyfiem  confiitute  the  paroxylms  of  remittent  fevers  ; or  inter- 
mittent ones,  when  there  is  an  interval  of  the  natural  action  of 
the  arteries  between  the  exacerbations. 

In  thefe  paroxifms  of  fevers,  which  confiR  of  the  libration  o: 
the  arterial  fyfiem  between  the  extremes  of  exertion  and  qui- 
efcence, either  the  fits  become  lefs  and  lefs  violent  from  the  con- 
tractile fibres  becoming  lefs  excitable  to  the  ftimulus  by  habit, 
that  is,  by  becoming  accuficmed  to  it,  as  explained  below  XtL 
3.  1.  or  the  whole  fenforial  power  becomes  exhaufied,  and  the 
arteries  ceafe  to  beat,  and  the  patient  dies  in  the  cold  part  0: 
the  paroxifan  Or  fecondlv,  fo  much  pain  is  introduced  into 
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the  fyftem  by  the  violent  contractions  of  the  fibres,  that  inflam- 
mation arifes,  which  prevents  future  cold  fits  by  expending  a 
part  of  the  fenforial  power  in  the  extenfion  of  old  veflels  or  the 
production  of  new  ones  ; and  thus  preventing  the  too  great  ac- 
cumulation or  exertion  of  it  in  other  parts  of  the  fyftem  ; or 
which  by  the  great  increafe  of  ftimulus  excites  into  great  adtion 
the  whole  glandular  fyftem  as  well  as  the  arterial,  and  thence  a 
greater  quantity  of  fenforial  power  is  produced  in  the  brain, and 
thus  its  exhauftion  in  any  peculiar  part  of  the  fyftem  ceafes  to  be 
effected. 

4.  Or  thirdly,  in  confequence  of  the  painful  or  pieafurable 
fenfation  above  mentioned,  defire  and  averfion  are  introduced, 
and  inordinate  volition  fucceeds  j which  by  its  own  exertions 
expends  fo  much  of  the  fpirit  of  animation,  that  the  two  other 
fenforial  faculties,  or  irritation  and  fenfation,  a £t  fo  much  more 
feebly  ; that  the  paroxyfms  of  fever,  or  that  libration  between 
the  extremes  of  exertion  and  inaftivity  of  the  arterial  fyftem, 
gradually  fubfides.  On  this  account  a temporary  infinity  is  a 
favourable  fign  in  fevers,  as  I have  had  forne  opportunities  of 
obferving. 

III.  Of  repeated  ftimulus. 

1.  When  a ftimulus  is  repeated  more  frequently  than  the  ex- 
penditure of  fenforial  power  can  be  renewed  in  the  adding  or- 
gan, the  effedft  of  the  ftimulus  becomes  gradually  diminifhed. 
Thus  if  two  grains  of  opium  be  fwallowed  by  a perfon  uriufed 
to  fo  ftrong  a ftimulus,  all  the  vafcular  fyftems  in  the  body  add 
with  great  energy,  all  the  fecretions  and  the  abforption  from 
thofe  fecreted  fluids  are  increafed  in  quantity  ; and  pleafure  or 
pain  are  introduced  into  the  fyftem,  which  adds  an  additional 
ftimulus  to  that  already  too  great.  After  feme  hours  the  fenfo- 
rial power  becomes  diminifhed  in  quantity,  expended  by  the 
great  aftivity  of  the  fyftem  ; and  thence,  when  the  ftimulus  of 
the  opium  is  withdrawn,  the  fibres  will  not  obey  their  ufual  de- 
gree of  natural  ftimulus,  and  a confequent  torpor  or  quiefcence 
fucceeds,  as  is  experienced  by  drunkards,  who  on  the  day  after 
a great  excefs  of  fpirituous  potation  feel  indigeftion,  head-ache, 
and  general  debility. 

In  this  fit  of  torpor  or  quiefcence  .cf  a part  or  of  the  whole 
of  the  fyftem,  an  accumulation  of  the  fenforial  power  in  the  af- 
fected fibres  is  formed,  and  occafions  a fecond  paroxyfm  cf  ex- 
ertion by  the  application  only  of  the  natural  ftimulus,  and  thus 
a libration  of  the  fenforial  exertion  between  one  excefs  and  the 
other  continues  for  two  or  three  days,  where  the  ftimulus  was 
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violent  in  degree  ; and  for  weeks  in  fome  fevers,  from  the  ftim- 
ulus  cf  contagious  matter. 

But  if  a fecond  dofe  of  opium  be  exhibited  before  the  fibres 
have  regained  their  natural  quantity  of  fenforial  power,  its  ef- 
fect will  be  much  lefs  than  the  former,  becaufe  the  fpirit  of  an- 
imation  or  fenforial  power  is  in  part  exhaufted  by  the  previous 
excels  of  exertion.  Hence  all  medicines  repeated  too  frequent- 
ly gradually  lofe  their  effect,  as  opium  and  wine.  Many  things 
of  difagreeable  taite  at  firft  ceafe  to  be  difagreeable  by  frequent 
repetition,  as  tobacco  ; grief  and  pain  gradually  diminifh,  and 
at  length  ceafe  altogether,  and  hence  life  itfelf  becomes  toler- 
able. 

Befides  the  temporary  diminution  of  the  fpirit  of  animation 
or  fenforial  power,  which  is  naturally  ftationary  or  refident  in 
every  living  fibre,  by  a iingle  exhibition  of  a powerful  ftimulus, 
the  contractile  fibres  themfeives,  by  the  perpetual  application  of 
a new  quantity  of  ftimulus,  before  they  have  regained  their  nat- 
ural quantity  of  fenforial  power,  appear  to  fuffer  in  their  capa- 
bility of  receiving  fo  much  as  the  natural  quantity  of  fenforial 
power  ; and  hence  a permanent  deficiency  of  fpirit  of  anima- 
tion takes  place,  however  long  the  ftimulus  may  have  been 
withdrawn.  On  this  caufe  depends  the  permanent  debility  of 
thofe,  who  have  been  addicted  to  intoxication,  the  general  weak- 
nefs  of  old  age,  and  the  natural  debility  or  inirritability  of  thofe, 
who  have  pale  fkins  and  large  pupils  of  their  eyes. 

There  is  a curious  phenomenon  belongs  to  this  place,  which 
has  always  appeared  difficult  of  folution  ; and  that  is,  that  opi- 
um or  aloes  may  be  exhibited  in  fmall  dofes  at  firft,  and  gradu- 
ally increafed  to  very  large  ones  without  producing  ftupor  or 
diarrhoea.  In  this  cafe,  though  the  opium  and  aloe.-  are  given 
in  fuch  fmall  dofes  as  not  to  produce  intoxication  or  catharfis, 
yet  they  are  exhibited  in  quantities  fufficient  in  fome  degree  to 
exhauft  the  fenforial  power,  and  hence  a llronger  and  a ftrong- 
er  dofe  is  required  ; otherwife  the  medicine  would  foon  ceafe 
to  act  at  all. 

On  the  contrary,  if  the  opium  or  aloes  be  exhibited  in  a large 
dofe  at  firft,  fo  as  to  produce  intoxication  or  diarrhoea  ; after  a 
few  repetitions  the  quantity  of  either  of  them  may  be  diminiih- 
ed,  and  they  will  (till  produce  this  efleft.  For  the  more  pow- 
erful ftimulus  d uTe vers  the  progreffive  catenations  of  animal  mo- 
tions, delcribed  in  Se£t.  XVII.  and  introduces  a new  link  be- 
tween them  ; whence  every  repetition  ftrengthens  this  new  af- 
fociation  or  catenation,  and  the  ftimulus  may  be  gradually  de- 
creased, or  be  nearly  withdrawn,  and  yet  the  eft  eel  lhall  con- 
tinue j becaufe  the  fenforial  power  of  afibciation  or  catenation 
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being  united  with  the  ftimulus,  increases  in  energy  with  every 
repetition  of  the  catenated  circle  ; and  it  is  by  thefe  means  that 
all  the  irritative  aflociations  of  motions  are  originally  produced. 

Thus  if  the  Peruvian  bark  be  given  in  the  intervals  between 
the  fits  of  intermittent  fever  in  fuch  fmall  dofes,  as  not  to  pre- 
vent the  returns  of  fever,  the  conftitution  ceafes  to  obey  its 
ftimulus,  and  the  difeafe  cannot  be  cured  even  by  the  largeft 
dofes  of  bark,  unlefs  the  patient  ceafes  to  take  any  for  a few 
days  previous  to  the  exhibition  of  larger  dofes.  But  if  large 
dofes  be  at  firft  exhibited,  fo  as  to  prevent  the  return  of  fever, 
fmall  ones  taken  afterwards  will  continue  to  prevent  the  return 
of  it. 

2.  When  a ftimulus  is  repeated  at  fuch  diftant  intervals  of 
time,  that  the  natural  quantity  of  fenforial  power  becomes  com- 
pletely reftored  in  the  adding  fibres,  it  will  aft  with  the  fame  en- 
ergy as  when  firft  applied.  Hence  thofe  who  have  lately  accuf- 
tomed  themfelves  to  large  dofes  of  opium  by  beginning  with 
fmall  ones,  and  gradually  increafing  them,  and  repeating  them 
frequently,  as  mentioned  in  the  preceding  paragraphs  ; if  they 
intermit  the  ufe  of  it  fora  few  days  only,  mull  begin  again  with 
as  fmall  dofes  as  they  took  at  firft,  otherwife  they  will  experi- 
ence the  inconveniences  of  intoxication. 

On  this  circumftance  depend  the  conftant  unfailing  effefts  of 
the  various  kinds  of  ftimulus,  which  excite  into  aftion  all  the 
.vafcular  fyftems  in  the  body  ; the  arterial,  venous,  abforbent, 
and  glandular  vefteis,  are  brought  into  perpetual  unwearied  ac- 
tion by  the  fluids,  which  are  adapted  to  ftimulate  them  ; but 
thefe  have  the  fenforial  power  of  aflociation  added  to  that  cf  ir- 
ritation, and  even  in  fome  degree  that  of  fenfation,  and  even  of 
volition,  as  will  be  fpoken  of  in  their  places ; and  life  itfe'lf  is  thus 
carried  on  by  the  produftion  of  fenforial  power  being  equal  to  its 
wafte  or  expenditure  in  the  perpetual  movement  of  the  vafcu- 
lar  organization. 

3.  When  a ftimulus  is  repeated  at  uniform  intervals  of  time 
with  fuch  diftances  between  them,  that  the  expenditure  of  fen- 
forial power  in  the  afting  fibres  becomes  completely  renewed, 
the  effeft  is  produced  with  greater  facility  or  energy.  For  the 
fenxorial  power  of  aflociation  is  combined  with  the  fenforial 
power  of  irritation,  or,  in  common  language,  the  acquired  hab- 
it aflifts  the  power  of  the  ftimulus. 

This  circumftance  not  only  obtains  in  the  annual  and  diur- 
nal catenations  of  animal  motions  explained  in  Seft.  XXXVI. 
but  in  every  lefs  circle  of  aftions  or  ideas,  as  in  the  burthen  of 
afong,  or  the  iterations  of  a dance  1 and  conftitutes  the  plea f- 
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lire  we  receive  from  repetition  and  imitation  ; as  treated  of  in 
Seft.  XXII.  2. 

4.  When  a ftimulus  has  been  many  times  repeated  at  uni- 
form intervals,  fo  as  to  produce  the  complete  aaion  of  the  or- 
gan, it  may  then  be  gradually  diminifhed,  or  totally  withdrawn, 
and  the  action  of  the  organ  will  continue.  For  the  fenforial 
power  of  affociation  becomes  united  with  that  of  irritation,  and 
by  frequent  repetition  becomes  at  length  of  fufficient  energy  to 
carry  on  the  new  link  in  the  circle  of  a£tions,  without  the  irri- 
tation which  at  firft  introduced  it. 

Hence,  when  the  bark  is  given  at  Hated  intervals  for  the 
cure  of  intermittent  fevers,  if  fixty  grains  of  it  be  given  every 
three  hours  for  the  twenty-four  hours  preceding  the  expended 
paroxyfm,  fo  as  to  ftimulate  the  defective  part  of  the  fyltem  in- 
to action,  and  by  that  means  to  prevent  the  torpor  or  quiefcence 
of  the  fibres,  which  conftitutes  the  cold  fit ; much  lefs  than  half 
the  quantity,  given  before  the  time  at  which  another  paroxyfm 
of  quiefcence  M ould  have  taken  place,  will  be  fufficient  to  pre- 
vent it ; becaufe  now  the  fenforial  power,  termed  affociation, 
afts  in  a twofold  manner.  Firft,  in  refpedt  to  the  period  of 
the  catenation  in  which  the  cold  fit  was  produced,  which  is  now 
diffevered  by  the  ftrcnger  ftimulus  of  the  firft  dofes  of  the  barkj 
and,  fecondly^  becaufe  each  dofe  of  bark  being  repeated  at  peri- 
odical times,  has  its  effect  increafed  by  the  fenforial  faculty  of 
affociation  being  combined  with  that  of  irritation. 

Now,  when  fixty  grains  of  Peruvian  bark  are  taken  twice  a 
day,  fuppofe  at  ten  o’clock  and  at  fix,  for  a fortnight,  the  irrita- 
tion excited  by  this  additional  ftimulus  becomes  a part  of  the 
diurnal  circle- ox  actions,  and  will  at  length  carry  on  the  increaf- 
ed action  of  the  fyftem  without  the  affiftance  of  the  ftimulus  of 
the  bark.  On  this  theory  the  bitter  medicines,  chalybeates, 
and  opiates  in  appropriated  dofes,  exhibited  for  a fortnight,  give 
permanent  ftrength  to  pale  feeble  children,  and  other  weak 
conftitutions. 

5.  When  a defect  of  ftimulus,  as  of  heat,  recurs  at  certain 
diurnal  intervals,  which  induces  fome  torpor  or  quiefcence  of 
a part  of  the  fyftem,  the  diurnal  catenation  of  actions  becomes 
difordered,  and  a new  affociation  with  this  link  of  torpid  action 
is  formed  •,  on  the  next  period  the  quantity  of  quiefcence  will  be 
increased,  fuppofe  the  fame  defect  of  ftimulus  to  recur,  bccauie 
now  the  new  affociation  confpires  with'the  defeftivc  irritation 
in  introducing  the  torpid  action  of  this  part  of  the  diurnal  cat- 
enation. In  this  manner  many  fever-fits  commence,  where  the 
patient  is  for  fome  days  indifpofed  ar  certain  hours,  before  the 
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cold  paroxyfm  of  fever  is  completely  formed.  See  Seel.  XVIL 
3.  3.  on  Catenation  of  Animal  Motions. 

6.  If  a ftimulus,  which  at  firft  excited  the  affected  organ  into 
fo  preat  exertion  as  to  produce  fenfation,  be  continued  for  a 
certain  time,  it  will  ceafe  to  produce  fenfation  both  then  and 
when  repeated,  though  the  irritative  motions  in  confequence  of 
it  may  continue  or  be  re-excited. 

Many  catenations  of  irritative  motions  were  at  firft  fucceed- 
ed  by  fenfation,  as  the  apparent  motions  of  objedts  when  we 
walk  pad  them,  and  probably  the  vital  motions  themfelves  in 
the  early  date  of  our  exiftence.  But  as  thofe  fenfations  were 
followed  by  no  movements  of  the  fyftem  in  confequence  of 
them,  they  gradually  ceafed  to  be  produced,  not  being  joined  to 
any  fucceeding  link  of  catenation.  Hence  contagious  matter, 
which  has  for  fome  weeks  {Emulated  the  fyftem  into  great  and 
permanent  fenfation,  ceafes  afterwards  to  produce  general  fenfa- 
tion, or  inflammation,  though  it  may  ftill  induce  topical  irrita- 
tions. See  Seft.  XXXIII.  2.  8.  XIX.  10. . 

Our  abforbcnt  fyftem  then  feems  to  receive  thofe  contagious 
matters,  which  it  has  before  experienced,  in  the  fame  manner  as 
it  imbibes  common  rnoifture  or  other  fluids  ; that  is,  without 
being  thrown  into  fo  violent  afiion  as  to  produce  fenfation  5 the 
confequence  of  which  is  an  increafe  of  daily  energy  or  activity, 
till  inflammation  and  its  confequences  fucceed. 

7.  If  a ftimulus  excites  an  organ  into  fuch  violent  contrac- 
tions as  to  produce  fenfation,  the  motions  of  which  organ  had 
not  ufualiy  produced  fenfation,  this  new  fenforial  power,  added 
to  the  irritation  occafio'ned  by  the  ftimulus,  increafes  the  activ- 
ity of  the  organ,  And  if  this  activity  be  catenated  with  the  di- 
urnal circle  of  afiions,  an  increafing  inflammation  is  produced  j 
as  in  the  evening  paroxyfms  of  fmall-pox,  and  other  fevers  with 
inflammation.  And  hence  fchirrous  tumours,  tendons  and 
membranes,  and  probably  the  arteries  themfelves  become  in- 
flamed, when  they  are  ftrongly  ftimuiated. 

IV.  Of  Stimulus  greater  than  natural. 

1.  A quantity  of  ftimulus  greater  than  natural,  producing  ati 
increafed  exertion  of  fenforial  power,  whether  that  exertion  be 
in  the  mode  of  irritation,  fenfation,  volition,  or  affiliation,  dimin- 
ifties  the  general  quantity  of  it.  This  fa£t  is  obfervable  ~in  the 
progrefs  of  intoxication,  as  the  increafed  quantity  or  energy  of 
the  irritative  motions,  owing  to  the  ftimulus  of  vinous  fpirit,  in- 
troduces much  pleafurable  fenfation  into- the  fyftem,  and  much 
exertion  of  mufcukr  or  ienfual  motions  in  confequence  of  this 
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Increafed  fenfation  ; the  voluntary  motions,  and  even  the  afloci- 
ate  ones,  become  much  impaired  or  diminifhed  ; and  delirium 
and  daggering  fucceed.  See  Sect.  XXI.  on  Drunkennefs. 
And  hence  the  great  proftration  of  the  ftrength  of  the  locomo- 
tive mufcles  in  fome  fevers,  is  owing  to  the  exhauftion  of  fenfo- 
rial  power  by  the  increafed  adlion  of  the  arterial  fyftem. 

In  like  manner  a ftimulus  greater  than  natural,  applied  to  a 
part  of  the  fyftem,  increafes  the  exertion  of  fenforial  power  in 
that  part,  and  diminifhes  it  in  fome  other  part.  As  in  the  com- 
mencement of  fcarlet  fever,  it  is  ufual  to  fee  great  rednefs  and 
heat  on  the  faces  and  breads  of  children,  while  at  the  fame  time 
their  feet  are  colder  than  natural ; partial  heats  are  obfervable 
in  other  fevers  with  debility,  and  are  generally  attended  with 
torpor  or  quiefcence  of  fome  other  part  of  the  fyftem.  But 
thefe  partial  exertions  of  fenforial  power  are  fometimes  attend- 
ed with  increafed  partial  exertions  in  other  parts  of  the  fyftem, 
which  fympathize  with  them,  as  the  flufhing  of  the  face  after  a 
full  meal.  Both  thefe  therefore  are  to  be  afcribed  to  fympathet- 
ic  aflbciations,  explained  in  Seft.  XXXV.  and  not  to  general 
exhauftion  or  accumulation  of  fenforial  power. 

2 . A quantity  of  ftimulus  greater  than  natural,  producing  ail 
increafed  exertion  of  fenforial  power  in  any  particular  organ, 
diminifhes  the  quantity  of  it  in  that  organ.  This  appear-  from 
the  contradlions  of  animal  fibres  being  not  fo  eafily  excited  by  a 
lefs  ftimulus  after  the  organ  has  been  lubjecfed  to  a greater. 
Thus  after  looking  at  any  luminous  object  of  a fmall  fize,  as  at 
the  fetting  fun,  for  a fijort  time,  fo  as  not  much  to  fatigue  the 
eye,  this  part  of  the  retina  becomes  lefs  fenfible  to  fmaller  quan- 
tities of  light;  hence  when  the  eyes  are  turned  on  other  lefs  lu- 
minous parts  of  the  fky,  a dark  foot  is  feen  refembling  the  fhnpe 
cf  the  fun,  or  other  luminous  object  which  we  lait  behold.  See 
Sea.  XL.  No.  2. 

Thus  we  are  fome  time  before  we  can  diftinguifh  objeas  in 
an  obfcure  room  after  coming  from  bright  day-light,  though  the 
iris  prefeirtly  contfaas  itfelf.  We  are  not  able  to  hear  weak 
founds  after  loud  ones.  And  the  ftomachs  of  thofe  who  have 
been  much  habituated  to  the  ftronger  ftimulus  of  fermented  or 
fpiritucus  liquors,  are  not  excited  into  due  aaion  by  weaker  ones. 

3.  A quantity  of  ftimulus  fomething  greater  than  the  lad 
mentioned,  or  longer  continued,  induces  the  organ  into  fpai- 
rnodic  aaion,  which  ceafes  and  recurs  alternately.  I bus  on 
looking  for  a time  on  the  fetting  fun,  fo  as  not  greatly  to  fatigue 
the  fight,  a yellow  fpearum  is  feeu  when  the  eyes  are  doled 
and  covered,  which  continues  for  a time,  and  then  difippears 
and  recurs  repeatedly  before  it  entirely  vr. nifties.  See  Sea.  XL. 
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No.  5,  Thus  the  aCtion  of  vomiting  ceafes  and  is  .renewed  by 
intervals,  although  the  emetic  drug  is  thrown  up  with  the  firft 
effort.  A tenefmus  continues  by  intervals  fome  time  after  the 
exclufion  of  acrid  excrement  \ and  the  pulfations  of  the  heart  of 
a viper  are  faid  to  continue  fome  time  after  it  is  cleared  from 
its  blood. 

In  thefe  cafes  the  violent  contractions  of  the  fibres  produce 
pain  according  to  law  4 ; and  this  pain  conftitutes  an  additional 
kind  or  .quantity  of  excitement,  which  again  induces  the  fibres 
into  contraction,  and  which  painful  excitement  is  again  renew- 
ed, and  again  induces  contractions  of  the  fibres  with  gradually 
diminifiring  effeCt. 

4.  A quantity  of  ftimulus  greater  than  that  laft  mentioned,  or 
longer  continued,  induces  the  antagonift  mufcles  into  fpafmodic 
adbion.  This  is  beautifully  illuftrated  by  the  ocular  fpeCtra  de- 
feribed  in  SeCt.  XL.  No.  6.  to  which  the  reader  is  referred. 
From  thofe  experiments  there  is  reafon  to  conclude  that  the  fa- 
tigued part  of  the  retina  throws  itfelf  into  a contrary  mode  of 
aCtion  like  ofeitation  or  pandiculation,  as  foon  as  the  ftimulus, 
which  has  fatigued  it,  is  withdrawn  ; but  that  it  ftill  remains  li- 
able to  be  excited  into  aCtion  by  any  other  colours  except  the 
colour  with  which  it  has  been  fatigued.  Thus  the  yawning  and 
ftretching  the  limbs  after  a continued  aCtion  or  attitude  feems 
occafioned  by  the  antagonift  mufcles  being  ftimulated  by  their 
extenfion  during  the  contractions  of  thofe  in  aCtion,  or  in  the 
fituation  in  which  that  aCtion  laft  left  them. 

5.  A quantity  of  ftimulus  greater  than  the  laft,  or  longer  con- 
tinued, induces  variety  of  convulfions  or  fixed  fpafms  either  of 
the  affeCted  organ  or  of  the  moving  fibres  in  the  other  parts  of 
the  body.  In  refpeCt  to  the  fpectra  in  the  eye,  this  is  well  il- 
luftrated in  No.  7 and  8,  of  SeCt.  XT..  Epileptic  convulfions,  as 
the  emprofthotonos  and  opifthotonos,  with  the  cramp  of  the  calf 
of  the  leg,  locked  jaw,  and  other  cataleptic  fits,  appear  to  origi- 
nate from  pain,  as  fome  of  thefe  patients  feream  aloud  before 
the  convulfion  takes  place  ; which  feems  at  firft  to  be  an  effort 
to  relieve  painful  fenfation,  and  afterwards  an  effort  to  prevent  it. 

In  thefe  cafes  the  violent  contractions  of  the  fibres  produce  fo 
much  pain,  as  to  conftitute  a perpetual  excitement ; and  that  in 
fo  great  a degree  as  to  allow  but  fmall  intervals  of  relaxation  ok 
the  contracting  fibres  as  in  convulfions,  or  no  intervals  at  all  as 
in  fixed  fpafms. 

6.  A quantity  of  ftimulus  greater  than  the  laft,  or  longer  con- 
tinued, produces  a paralyfis  of  the  organ.  In  many  cafes  this 
paralyfis  is  only  a temporary  effeCt,  as  on  looking  long  on  a final! 
area  of  bright  red  filk  placed  on  a Iheet  of  white  paper  on  the 
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floor  in  a ftrong  light,  the  red  filk  gradually  becomes  paler,  and 
at  length  difappears;  which  evinces  that  a part  of  the  retina,  by 
being  violently  excited,  becomes  for  a time  unaffected  by  the 
famulus  of  that  colour.  Thus  cathartic  medicines,  opiateq  poi- 
fons,  contagious  matter,  ceafe  to  influence  our  fyftem  after  it  has 
been  habituated  to  the  ufe  of  them,  except  by  the  exhibition  of 
increased  quantities  of  them  ; cur  fibres  not  only  become  unaf- 
fedted  by  ftimuli,  by  which  they  have  previoufly  been  violently 
irritated,  as  by  the  matter  of  the  fmall-pox  or  meafles  ; but  they 
alfo  become  unaffedfled  by  fenfation,  where  the  violent  exertions, 
which  difabled  them,  were  in  confequcnce  of  too  great  quantity 
of  fenfation.  And  laftly  the  fibres,  which  become  dilbbedient 
to  volition,  are  probably  difabled  by  their  too  violent  exertions 
in  confequence  of  too  great  a quantity  of  volition. 

After  every  exertion  of  our  fibres  a temporar  y'  paralyfis  fuc- 
ceeds,  whence  the  intervals  of  all  mufcular  contractions,  as  men- 
tioned in  No.  3 and  4 of  this  SedTton  ; the  immediate  caute  ci 
thefe  more  permanent  kinds  of  paralyfis  is  probably  owing  in  the 
fame  manner  to  the  too  great  exhauftion  of  the  fpirit  of  anima- 
tion in  the  affedfled  part ; fo  that  a ftronger  ftimulus  is  required, 
or  one  of  a different  kind  from  that,  which  occasioned  thofe  too 
violent  contractions,  to  again  excite  the  affected  organ  into  ac- 
tivity; and  if  a ftronger  ftimulus  could  be  applied,  it  melt 
again  induce  paralyfis. 

For  thefe  powerful  ftimuli  excite  pain  at  the  fame  time,  that 
they  produce  irritation ; and  this  pain  not  only  excites  fibrous 
motions  bv  its  ftimulus,  but  it  alfo  produces  volition ; and  thus 
all  thefe  ftimuli  adting  at  the  fame  time,  and  fometimes  with 
the  addition  of  their  affociations,  produce  fo  great  exertion  as  to 
expend  the  whole  of  the  fenforial  power  in  the  affected  fibres. 

V.  Of  Stimulus  lefs  than  natural. 

1.  A quantity  of  ftimulus  lefs  than  natural,  producing  a de- 
ereafed  exertion  of  fenforial  power,  occafions  an  accumulation 
of  the  general  quantity  of  it.  This  circumilance  is  obfer cable 
in  the  hsemiplegia,  in  which  the  patients  are  perpetually  mov- 
ing the  mufcles,  which  are  unaffected.  On  this  account  we 
awake  with  greater  vigour  after  fleep,  becaufe  during  fo  many 
hours,  the  great  ufual  expenditure  of  fenforial  power  in  the  per- 
formance of  voluntary  adtions,  and  in  the  exertions  of  our  or- 
’ gans  of  fenfe,  in  confequence  of  the  irritations  occafioned  by  ex- 
ternal objedts  had  been  fufpended,  and  a confequent  accumula- 
tion had  taken  place. 

In  like  manner  the  exertion  of  the  fenforial  power  leis  than 
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natural  in  one  part  of  the  fyftem,  is  liable  to  produce  an  increafe 
of  the  exertion  of  it  in  fome  other  part.  Thus  by  the  adtion  of 
vomiting,  in  which  the  natural  exertion  of  the  motions  of  the 
ftomach  are  deftroyed  or  diminifhed,  an  increafed  abforption  of 
the  pulmonary  and  cellular  lymphatics  is  produced,  as  is  known 
by  the  increafed  abforption  of  the  fluid  depofited  in  them  in 
dropfical  cafes.  But  thefe  partial  quiefcences  of  fenforial  power 
are  alfo  fometimes  attended  with  other  partial  quiefcences,  which 
fympathize  with  them,  as  cold  and  pale  extremities  from  hun- 
ger. Thefe  therefore  are  to  be  afcribed  to  the  afioctations  of 
fympathy  explained  in  Seft.  XXXV.  and  not  to  the  general 
accumulation  of  fenforial  power. 

2.  A quantity  of  ftimulus  lefs  than  natural,  applied  to  fibres 
previoufly  accuftomed  to  perpetual  ftimulus,  is  fucceeded  by  ac- 
cumulation of  fenforial  power  in  the  affected  organ.  The  truth 
of  this  propofition  is  evinced,  becaufe  a ftimulus  lefs  than  nat- 
ural, if  it  be  fomewhat  greater  than  that  above  mentioned,  will 
excite  the  organ  fo  circumftanced  into  violent  activity.  Thus 
on  a frofty  day  with  wind,  the  face  of  a perfon  expofed  to  the 
wind  is  at  firft  pale  and  fhrunk  ; but  on  turning  the  face  from 
the  wind,  it  becomes  foon  of  a glow  with  warmth  and  fiuftiing. 
The  glow  of  the  Ikin  in  emerging  from  the  cold-bath  is  owing 
to  the  fame  caufe. 

It  does  not  appear,  that  an  accumulation  of  fenforial  power 
above  the  natural  quantity  is  acquired  by  thofe  mufcles,  which 
are  not  fubjedt  to  perpetual  ftimulus,  as  the  locomotive  mufcles  : 
thefe,  after  the  greateft  fatigue,  only  acquire  by  reft  their  ufual 
aptitude  to  motion  ; whereas  the  vafcular  fyftem,  as  the  heart 
and  arteries,  after  a Ihort  quiefcence,  are  thrown  into  violent  ac- 
tion by  their  natural  quantity  of  ftimulus. 

Neverthelefs  by  this  accumulation  of  fenforial  power  during 
the  application  of  decreafed  ftimulus,  and  by  the  exhauftion  of 
it  during  the  adtion  of  increafed  ftimulus,  it  is  wifely  provided, 
that  the  adtions  of  the  vafcular  mufcles  and  organs  of  fenfe  are 
not  much  deranged  by  fmall  variations  of  ftimulus  ; as  the  quan- 
tity of  fenforial  power  becomes  in  fome  meafure  inverfely  as  the 
quantity  of  ftimulus. 

3.  A quantity  of  ftimulus  lefs  than  that  mentioned  above,  and 
continued  for  fome  time,  induces  pain  in  the  affedted  organ,  as 
the  pain  of  cold  in  the  hands,  when  they  are  immerfed  in  fnow, 
is  owing  to  a deficiency  of  the  ftimulation  of  heat.  Hunger  is 
a pain  from  the  deficiency  of  the  ftimulation  of  food.  Pain 
in  the  back  at  the  commencement  of  ague- fits,  and  the  head- 
achs  which  attend  feeble  people,  are  pains  from  defect  of  ftim- 
ulus, and  are  hence  relieved  by  cpiiim,  effential  oils,  fpiric  of  wine 
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As  the  pains,  which  originate  from  defeCt  of  ftimulus,  only 
occur  in  thofe  parts  of  the  fyftem,  which  have  been  previoufly 
fubjeCted  to  perpetual  ftimulus  ; and  as  an  accumulation  of  fen- 
forial  power  is  produced  in  the  quiefcent  organ  along  with  the 
pain,  as  in  cold  or  hunger,  there  is  reafon  to  believe,  that  the 
pain  is  owing  to  the  accumulation  of  fenforial  power.  For,  in 
the  locomotive  mufcles,  in  the  retina  of  the  eye,  and  other  or- 
gans of  fenfe,  no  pain  occurs  from  the  abfence  of  ftimulus,  nor 
any  great  accumulation  of  fenforial  power  beyond  their  natural 
quantity,  fince  thefe  organs  have  not  been  ufed  to  a perpetual 
fupply  of  it.  There  is  indeed  a greater  accumulation  occurs  in 
the  organ  of  vificn  after  its  quiefcence,  becaufe  it  is  fubjeCt  to 
more  conftant  ftimulus. 

4.  A certain  quantity  of  ftimulus  lefs  than  natural  induces 
the  moving  organ  into  feebler  and  more  frequent  contractions, 
as  mentioned  in  No.  I.  4.  of  this  Section.  For  each  contraction 
moving  through  a lefs  fpace,  or  with  lefs  force,  that  is,  with  lefs 
expenditure  of  the  fpirit  of  animation,  is  fooner  relaxed,  and  the 
fpirit  of  animation  derived  at  each  interval  into  the  aCting  fibres 
being  lefs,  thefe  intervals  likewife  become  fhorter.  Hence  the 
tremors  of  the  hands  of  people  accuftomed  to  vinous  fpirit,  till 
they  take  their  ufual  ftimulus  ; hence  the  quick  pulfe  in  fevers 
attended  with  debility,  which  is  greater  than  in  fevers  attended 
with  ftrength  ; in  the  latter  the  pulfe  feldom  beats  above  120 
times  in  a minute,  in  the  former  it  frequently  exceeds  140. 

It  muft  be  obferved,  that  in  this  and  the  two  following  arti- 
cles the  decreafed  aCtion  of  the  fyftem  is  probably  more  fre- 
quently occafioned  by  deficiency  in  the  quantity  of  fenforial 
power,  than  in  the  quantity  of  ftimulus.  Thus  thofe  feeble 
conftitutions  which  have  large  pupils  of  their  eyes,  and  aft  who 
labour  under  nervous  fevers,  l'eem  to  owe  their  want  of  natural 
quantity  of  activity  in  the  fyftem  to  the  deficiency  of  fenforial 
power  ; fince,  as  far  as  can  be  feen,  they  frequently  polfefs  the# 
natural  quantity  of  ftimulus. 

5.  A certain  quantity  of  ftimulus,  lefs  than  that  above  men- 
tioned, inverts  the  order  of  fucceflive  fibrous  contractions  ; as 
in  vomiting  the  vermicular  motions  of  the  ftomach  and  duode- 
num are  inverted,  and  their  contents  ejected,  which  is  probably 
owing  to  tire  exhauftion  of  the  fpirit  of  animation  in  the  aCting 
mufcles  by  a previous  exceffive  ftimulus,  as  by  the  root  of  ipecac- 
uanha, and  the  confequent  defeCt  of  fenforial  power.  The 
fame  retrograde  motions  affeCt  the  whole  inteftinal  canal  in 
ileus  •,  and  the  cefophagus  in  globus  hyftericus.  See  this  fur- 
ther explained  in  SeCt.  XXIX.  No.  11.  on  Retrograde  Motions. 

I muft  obferve,  alfo,  that  fcmething  funilar  happens  in  the 
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produ&ion  of  our  ideas,  or  fenfual  motions,  when  they  are  too 
weakly  excited  ; when  any  one  is  thinking  intensely  about  one 
thing,  and  carelefsly  converfing  about  another,  he  is  liable  to  ufe 
the  word  of  a contrary  meaning  to  that  which  he  defigned,  as 
cold  weather  for  hot  weather,  fummer  for  winter. 

6.  A certain  quantity  of  ftimulus,  lefs  than  that  above  men- 
tioned, is  fucceed.ed  by  paralyfis,  firft  of  the  voluntary  and  fenfi- 
tive  motions,  and  afterwards  of  thofe  of  irritation  and  of  aiTocia- 
tion,  which  conftitutes  death. 

VI.  Cure  of  increafed  Exertion. 

1.  The  cure,  which  nature  has  provided  for  the  increafed  ex- 
ertion of  any  part  of  the  fyftem,  confifts  in  the  confequent  ex- 
penditure of  the  fenforial  power.  But  as  a greater  torpor  fol- 
lows this  exhauftion  of  fenforial  power,  as  explained  in  the  next 
paragraph,  and  a greater  exertion  fucceeds  this  torpor,  the  con- 
ftitution  frequently  finks  under  thefe  increafing  librations  be- 
tween exertion  and  quiefcence  ; till  at  length  complete  quief- 
cence,  that  is,  death,  clofes  the  fcene. 

For,  during  the  great  exertion  of  the  fyftem  in  the  hot  fit  of 
fever,  an  increafe  of  ftimulus  is  produced  from  the  greater  mo- 
mentum of  the  blood,  the  greater  diftention  of  the  heart  and  ar- 
teries, and  the  increafed  production  of  heat,  by  the  violent  ac- 
tions  of  the  fyftem  occafioned  by  this  augmentation  of  ftimulus, 
the  fenforial  power  becomes  diminifhed  in  a few  hours  much 
beneath  its  natural  quantity,  the  veflels  at  length  ceafe  to  obey 
even  thefe  great  degrees  of  ftimulus,  as  fhewn  in  Se£t.  XL.  9. 
1.  and  a torpor  of  the  whole  or  of  a part  of  the  fyftem  enfues. 

Now  as  this  fecond  cold  fit  commences  with  a greater  defi- 
ciency of  fenforial  power,  it  is  alfo  attended  with  a greater  defi- 
ciency of  ftimulus  than  in  the  preceding  cold  fit,  that  is,  with  lefs 
momentum  of  blood,  lefs  diftention  of  the  heart.  On  this  ac- 
* count  the  fecond  cold  fit  becomes  more  violent  and  of  longer 
duration  than  the  firft;  and  as  a greater  accumulation  of  fenfo- 
rial power  muft  be  produced  before  the  fyftem  of  veflels  will 
again  obey  the  diminifhed  ftimulus,  it  follows,  that  the  fecond 
hot  fit  of  fever  will  be  more  violent  than  the  former  one.  And 
that  unlefs  fome  other  caufes  counteract  either  the  violent  exer- 
tions in  the  hot  fit,  or  the  great  torpor  in  the  cold  fit,  life  will 
at  length  be  extinguifhed  by  the  expenditure  of  the  whole  of  the 
fenforial  power.  And  from  hence  it  appears,  that  the  true 
means  of  curing  fevers  muft  be  fuch  as  decreafe  the  aftion  of 
the  fyftem  ir.  the  hot  fit,  and  increafe  it  in  the  cold  fit ; that  is, 
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fuch  as  prevent  the  too  great  diminution  of  fenforial  power  in 
the  hot  fit,  and  the  too  great  accumulation  of  it  in  the  cold  one. 

2.  Where  the  exertion  of  the  fenforial  powers  is  much  in- 
creafed,  as  in  the  hot  fits  of  fever  or  inflammation,  the  follow- 
ing are  the  ufual  means  of  relieving  it.  Decreafe  the  irritations 
by  blood-letting,  and  other  evacuations  ; by  cold  water  taken 
into  the  ftomach,  or  injected  as  an  enema,  or  ufed  externally ; 
by  cold  air  breathed  into  the  lungs,  and  diffufed  over  the  Ikin  ; 
with  food  of  lefs  ftimulus  than  the  patient  has  been  accuftom- 
ed  to. 

3.  Asa  cold  fit,  or  paroxyfm  of  inactivity  of  fome  parts  of 
the  fyftem,  generally  precedes  the  hot  fit,  or  paroxyfm  of  exer- 
tion, by  which  the  fenforial  power  becomes  accumulated,  this 
cold  paroxyfm  Ihould  be  prevented  by  ftimulant  medicines  and 
diet,  as  wine,  opium,  bark,  warmth,  cheerfuinefs,  anger,  furprife. 

4.  Excite  into  greater  adion  fome  other  part  of  the  fyftem,  by 
which  means  the  fpirit  of  animation  may  be  in  part  expended, 
and  thence  the  inordinate  actions  of  the  difeafed  part  may  be 
leflened.  Hence  when  a part  of  the  Ikin  ads  violently,  as  of 
the  face  in  the  eruption  of  the  fmall-pox,  if  the  feet  be  cold  they 
ihould  be  covered.  Hence  the  ufe  of  a blifter  applied  near  a 
topical  inflammation.  Hence  opium  and  warm  bath  relieve 
pains  both  from  excefs  and  defed  of  ftimulus. 

5.  Firft  increafe  the  general  ftimulation  above  its  natural 
quantity,  which  may  in  fome  degree  exhauft  the  fpirit  of  ani- 
mation, and  then  decreafe  the  ftimulation  beneath  its  natural 
quantity.  Hence  after  fudorific  medicines  and  warm  air,  the 
application  of  refrigerants  may  have  greater  effed,  if  they  could 
be  adminiftered  without  danger  of  producing  too  great  torpor 
of  fome  part  of  the  fyftem  ; as  frequently  happens  to  people  in 
health  from  coming  out  of  a warm  room  into  the  cold  air,  by 
which  a topical  inflammation  in  confequence  of  torpor  of  the 
mucous  membrane  of  the  noftril  is  produced,  and  is  termed  a 
cold  in  the  head. 

VII.  Cure  cf  decreafcd  Exertlsti. 

1.  Where  the  exertion  of  the  fenforial  powers  is  much  de- 
creafed,  as  in  the  cold  fits  of  fever,  a gradual  accumulation  of 
the  fpirit  of  animation  takes  place ; as  occurs  in  all  cafes  where 
inactivity  or  torpor  of  a part  of  the  fyftem  exifts  ; tnis  accumu- 
lation of  fenforial  power  increases,  till  ftimuli  lefs  than  natural 
are  fufficient  to  throw  it  into  adion,  then  the  cold  fit  ceafes  ; 
and  from  the  adion  of  the  natural  ftimuli  a hot  one  fucceeds 
with  increafed  adivity  of  the  whole  fyftem. 
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So  in  fainting  fits,  or  fyncope,  there  is  a temporary  deficien- 
cy of  ienforial  exertion,  and  a confequent  quiefcence  of  a great 
part  of  the  fyftem.  This  quiefcence  continues,  till  the  fenforial 
power  becomes  again  accumulated  in  the  torpid  organs ; and 
then  the  ufual  diurnal  ftimuli  excite  the  revivefcent  parts  again 
into  action  •,  but  as  this  kind  of  quiefcence  continues  but  a 
fhort  time  compared  to  the  cold  paroxyfm  of  an  ague,  and  lefs 
affects  the  circulatory  fyftem,  a lefs  fuperabundancy  of  exertion 
fucceeds  in  the  organs  previoufly  torpid,  and  a lefs  excefs  of  ar- 
terial activity.  See  Se£t.  XXXIV.  r.  6. 

2.  In  the  dileafes  occafioned  by  a defeat  of  fenforial  exertion, 
as  in  cold  fits  of  ague,  hyfteric  complaint,  and  nervous  fever, 
the  following  means  arethofe  commonly  ufed.  1.  Increafethe 
Simulation  above  its  natural  quantity  for  fome  weeks,  till  a new 
habit  of  more  energetic  contraction  of  the  fibres  is  eftablifhed. 
This  is  to  be  done  by  wine,  opium,  bark,  fteel,  given  at  exa£l 
periods,  and  in  appropriate  quantities  ; for  if  thefe  medicines  be 
given  in  fuch  quantity,  as  to  induce  the  leaft  degree  of  intoxica- 
tion, a debility  fucceeds  from  the  ufelefs  exhaultion  of  fpirit  of 
animation  in  confequence  of  too  great  exertion  of  the  mufcies 
or  organs  of  fenfe.  To  thefe  irritative  ftimuli  lhould  be  added 
the  fenfitive  ones  of  cheerful  ideas,  hope,  affection. 

3.  Change  the  kinds  of  ftimulus.  The  habits  acquired  by 
the  conftitution  depend  on  fuch  nice  circumftances,  that  when 
one  kind  of  ftimulus  ceafes  to  excite  the  fenforial  power  into 
the  quantity  of  exertion  neceffary  to  health,  it  is  often  fufficient 
to  change  the  ftimulus  for  another  apparently  fimilar  in  quanti- 
ty and  quality.  Thus  when  wine  ceafes  to  ftimulate  the  con- 
ftitution, opium  in  appropriate  dofes  fupplies  the  defied!  ; and 
the  contrary.  This  is  alfo  obferved  in  the  effects  of  cathartic 
medicines,  when  one  lofes  its  power,  another,  apparently  lefs 
efficacious,  will  fucceed.  Hence  a change  of  diet,  drink,  and 
ftimulating  medicines,  is  often  advantageous  in  difeafes  of  de- 
bility. 

4.  Stimulate  the  organs,  whofe  motions  are  affociated  with 
the  torpid  parts  of  the  fyftem.  The  adlions  of  the  minute  vef- 
fels  of  the  various  parts  of  the  external  Ikin  are  not  only  affociated 
witn  each  other,  but  are  ftrongly  affociated  with  thofe  of  fome  of 
the  internal  membranes,  and  particularly  of  the  ftomach.  Hence 
waen  the  exertion  of  the  ftomach  is  lefs  than  natural,  and  indi- 
gestion and  heartburn  fucceed,  nothing  fo  certainly  removes 
thefe  fymptoms  as  the  ftimulus  of  a blifter  cn  the  back.  The 
coldne.s  of  the  extremities,  as  of  the  nofe,  ears,  or  fingers,  are 
hence  the  beft  indication  for  thefuccefsful  application  of  blifters. 

5.  Decreaie  the  ftimulus  for  a time.  By  kffening  the  quan- 
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tity  of  heat  for  a minute  or  two  by  going  into  the  cold  bath,  a 
great  accumulation  of  fenforial  power  is  produced;  for  not  on- 
ly the  minute  veflels  of  the  whole  external  {kin  for  a time  be- 
come inaffive,  as  appears  by  their  palenefs  ; but  the  minute 
veflels  of  the  lungs  lofe  much  of  their  activity  alfo  by  concert 
with  thofe  of  the  {kin,  as  appears  from  the  difficulty  of  breath- 
ing at  firft  going  into  cold  water.  On  emerging  from  the  bath 
the  fenforial  power  is  thrown  into  great  exertion  by  the  ftimu- 
lus  of  the  common  degree  of  the  warmth  of  the  atmofphere,  and 
a great  production  of  animal  heat  is  the  confequence.  The 
longer  a perfon  continues  in  the  cold  bath  the  greater  muft  be 
the  prefent  inertion  of  a great  part  of  the  fyftern,  and  in  confe- 
quence a greater  accumulation  of  fenforial  power.  Whence 
M.  Pome  recommends  fome  melancholy  patients  to  be  kept 
from  two  to  fix  hours  in  fpring-water,  and  in  baths  ftill  colder. 

6.  Decreafe  the  ftimulus  for  a time  below  the  natural,  and 
then  increafe  it  above  natural.  The  efledt  of  this  procefs,  im- 
properly ufed,  is  feen  in  giving  much  food,  or  applying  much 
■warmth,  to  thofe  who  have  been  previoufly  expofed  to  great 
hunger,  or  to  great  cold.  The  accumulated  fenforial  power  is 
thrown  into  fo  violent  exertion,  that  inflammations  and  mortifi- 
cations fupervene,  and  death  clofes  the  cataflrophe.  In  many 
difeafes  this  method- is  the  mod  fuccefsful ; hence  the  bark  in 
agues  produces  more  certain  effe£t  after  the  previous  exhibition 
of  emetics.  In  difeafes  attended  with  violent  pain,  opium  has 
double  the  effe£f,  if  venefeftion  and  a cathartic  have  been  pre- 
vioufly ufed.  On  this  feems  to  have  been  founded  the  fuccefs- 
ful practice  of  Sydenham,  who  ufed  venefeCtion  and  a cathartic 
in  chlorofis  before  the  exhibition  of  the  bark,  fteel,  and  opiates. 

7.  Prevent  any  unnecefiary  expenditure  of  fenforial  power. 
Hence  in  fevers  with  debility,  a decumbent  pofture  is  preferred, 
with  filence,  little  light,  and  fuch  a quantity  of  heat  as  may 
prevent  any  chill  fenfation,  or  any  coldnefs  of  the  extremities. 
The  pulfe  of  patients  in  fevers  with  debility  increafes  in  fre- 
quency above  ten  pulfations  in  a minute  on  their  rifing  out  of 
bed.  For  the  expenditure  of  fenforial  power  to  preferve  an 
erect  pofture  of  the  body  adds  to  the  general  deficiency  of  it, 
and  thus  afredts  the  circulation. 

8.  The  longer  in  time  and  the  greater  in  degree  the  quiefeence 
or  inertioft  afcen  organ  has  been,  fo  that  it  ftill  retains  life  or 
excitability,  the  lefs  ftimulus  (hould  at  firft  be  applied  to  it. 
The  quantity  of  ftimulation  is  a matter  of  great  nicety  to  de- 
termine, where  the  torpor  or  quiefeence  of  the  fibres  has  been 
experienced  in  a great  degree,  or  for  a confiderable  time,  as  in 
cold  fits  of  the  ague,  in  continued  fevers  with  great  debility,  or 
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in  people  famifhed  at  fea,  or  perifhing  with  cold.  In  the  two 
laft  cafes,  very  minute  quantities  of  food  fhould  be  flrft  fuppli- 
ed,  and  very  few  additional  degrees  of  heat.  In  the  two  form- 
er cafes,  but  little  ftimulus  of  wine  or  medicine,  above  what 
they  had  been  lately  accuftomed  to,  fhould  be  exhibited,  and 
this  at  frequent  and  ftated  intervals,  fo  that  the  effedl  of  one 
quantity  may  be  obferved  before  the  exhibition  of  another. 

If  thefe  circumftances  are  not  attended  to,  as  the  fenforial 
power  becomes  accumulated  in  the  quiefcent  fibres,  an  inordi- 
nate exertion  takes  place  by  the  increafe  of  ftimulus  acting  on 
accumulated  quantity  of  fenforial  power,  and  either  the  paral- 
yfis,  or  death  of  the  contraflile  fibres  enfues,  from  the  total  ex- 
penditure of  the  fenforial  power  in  the  affected  organ,  owing  to 
this  increafe  of  exertion,  like  the  debility  after  intoxication. 
Or,  fecondly,  the  violent  exertions  above  mentioned  produce 
painful  fenfation,  which  becomes  a new  ftimulus,  and  by  thus 
producing  inflammation,  and  increafing  the  activity  of  the  fibres 
already  too  great,  fooner  exhaufts  the  whole  of  the  fenforial 
power  in  the  adding  organ,  and  mortification,  that  is,  the  death 
of  the  part,  fupervenes. 

Hence  there  have  been  many  inftances  of  people,  whofe 
limbs  have  been  long  benumbed  by  expofure  to  cold,  who  have 
loft  them  by  mortification  on  their  being  too  haftily  brought  to 
the  fire  ; and  of  others,  who  were  nearly  famifhed  at  fea,  who 
have  died  foon  after  having  taken  not  more  than  an  ufual  meal 
of  food.  I have  heard  of  two  well-attefted  inftances  of  patients 
in  the  cold  fit  of  ague,  who  have  died  from  the  exhibition  of 
gin  and  vinegar,  by  the  inflammation  which  enfued.  And  in 
many  fevers  attended  with  debility,  the  unlimited  ufe  of  wine, 
and  the  wanton  application  of  blifters,  I believe,  has  deftroyed 
numbers  by  the  debility  confequent  to  too  great  ftimulation, 
that  is,  by  the  exhauftion  of  the  fenforial  power  by  its  inordi- 
nate exertion. 

Wherever  the  leaft  degree  of  intoxication  exifts,  a proportion- 
al debility  is  the  confequence  ; but  there  is  a golden  rule  by 
which  the  neceffary  and  ufeful  quantity  of  ftimulus  in  fevers 
with  debility  may  be  afcertained.  When  wine  or  beer  is  ex- 
hibited either  alone  or  diluted  with  water,  if  the  pulfe  becomes 
flower  the  ftimulus  is  of  a proper  quantity  ; and  fhould  be  re- 
peated every  two  or  three  hours,  or  when  the  pulfe  again  be- 
comes quicker. 

In  the  chronical  debility  brought  on  by  drinking  fpirituous  or 
fermented  liquors,  there  is  another  golden  rule  by  which  I have 
fuccefsfully  directed  the  quantity  of  fpirit  which  they  may  late- 
ly leffen,  for  there  is  no  other  means  by  which  they  can  recov- 
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er  their  health.  It  ftiould  be  premifed,  that  where  the  power 
of  digeftion  in  thefe  patients  is  totally  deftroyed,  there  is  not 
much  reafon  to  expedi  a return  to  healthful  vigour. 

I have  directed  feveral  of  thefe  patients  to  omit  one  fourth 
part  of  the  quantity  of  vinous  fpirit  they  have  been  lately  ac- 
cuftomed  to,  and  if  in  a fortnight  their  appetite  increafes,  they 
are  advifed  to  omit  another  fourth  part  ; but  if  they  perceive 
that  their  digeftion  becomes  impaired  from  the  want  of  this 
quantity  of  fpirituous  potation,  they  are  advifed  to  continue  as 
they  are,  and  rather  bear  the  ills  they  have,  than  rifle  the  en- 
counter of  greater.  At  the  fame  time  fleth-meat  with  or  with- 
out fpice  is  recommended,  with  Peruvian  bark  and  fteel  in  fmall 
quantities  between  their  meals,  and  half  a grain  of  opium,  or  a 
grain,  with  five  or  eight  grains  of  rhubarb  at  night. 

VIII.  Conchifion. 

It  may  be  alked,  if  ftimulus  exhaufts  the  fenforial  power, 
can  an  increafe  of  it  ever  be  ufed  with  advantage,  where  the 
fenforial  power  is  already  in  too  fmall  quantity  ? We  muft  rec- 
ollect, that  the  fenforial  power  is  produced  in  the  brain  and  fpi- 
nal  marrow  by  the  fibrous  adfions  of  thole  glands  like  other  fe- 
cretions  : and  that  hence  an  increafed  action  of  thefe  glands  by 
an  adapted  ftimulus,  or  by  aflociation  of  motions,  may  increafe 
the  quantity  of  fenforial  power,  which  increafed  actions  of  the 
fyftem  may  be  continued  by  habit,  after  the  ftimulus  is  with- 
drawn. Thus  fome  kinds  of  ftimuli  affect  particular  parts  of 
the  fyftem,  as  blifters  affeCt  the  flein,  and  the  ftomach  by  its  al- 
fociation  with  the  fkin  ; emetics  affe£t  the  ftomach,  cathartics 
the  inteftines  ; and  fea-falt  the  perfpirable  glands  or  capillaries  : 
but  it  is  probable,  that  wine  and  opium  affect  the  whole  fyftem  ; 
and,  when  given  in  fmall  repeated  quantities,  that  they  increafe 
the  fecretion  of  fenforial  power,  either  by  their  immediate  ftim- 
ulus or  by  aflociation,  and  that  the  ftrength  of  convalefcents  is 
recruited,  as  they  are  thus  enabled  to  digeft  more  food,  and 
that  of  a fomewhat  more  ftimulating  quality.  The  Peruvian 
bark,  and  arfenic,  in  the  cure  of  agues,  probably  act  in  a fimi- 
lar  manner  on  the  ftomach,  and  on  the  parts  affociated  with  it, 
fo  as  to  increafe  their  powers  of  affion  ; but  not  not  on  the 
whole  fyftem,  as  general  heat  is  not  produced  by  them. 
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SECT.  XIII. 

* 

OF  VEGETABLE  ANIMATION. 

J.  I.  Vegetables  are  irritable , tnimofa , dionaa  mufcipula . Vegeta* 
ble  fecreiions.  2-  Vegetable  buds  arc  inferior  animals , are  liable 
to  greater  or  lefs  irritability.  II.  Stamens  and  piflils  of  plants 
fbew  marks  of  fenfibility.  III.  Vegetables  pojfefs  fame  degree  of 
vo/itioti.  IV.  Motions  of  plants  are  officiated  like  thofe  of  ani* 
mats.  V.  I . Vegetable  fracture  like  that  of  animals , their  an* 
thers  and  figmas  are  living  creatures.  Male  fowers  of  V allif 
neria.  2.  IVhether  vegetables  pojfefs  ideas  ? They  have  organs 
af  fenfe,  as  of  touch  and  fmelly  and  ideas  of  external  things  ? 

1.  j.  The  fibres  of  the  vegetable  world,  as  well  as  thofe  of 
the  animal,  are  excitable  into  a variety  of  motions  by  irritations 
of  external  objects.  This  appears  particularly  in  the  mimofa 
or  fenfitive  plant,  whofe  leaves  contradf  on  the  flighteft  injury ; 
the  dionsea  mufcipula,  which  was  lately  brought  over  from  the 
marfhes  of  America,  prefents  us  with  another  curious  inftance 
of  vegetable  irritability  ; its  leaves  are  armed  with  fpines  on 
their  upper  edge,  and  are  fpread  on  the  ground  around  the 
Item  ; when  an  infedt  creeps  on  any  of  them  in  its  paffage  to 
the  flower  or  feed,  the  leaf  lhuts  up  like  a fteel  rat-trap,  and  de- 
ftroys  its  enemy.  See  Botanic  Garden,  Part  II.  note  on  Silene. 

The  various  fecretions  of  vegetables,  as  of  odour,  fruit,  gum, 
refin,  wax,  honey,  feem  brought  about  in  the  fame  manner  as  in 
the  glands  of  animals  : the  taftelefs  moifture  of  the  earth  is  con- 
verted by  the  hop-plant  into  a bitter  juice  ; as  by  the  caterpil- 
lar in  the  nutlhell  the  fweet  kernel  is  converted  into  a bitter 
powder.  While  the  power  of  abforption  in  the  roots  and  barks 
of  vegetables  is  excited  into  adlionby  the  fluids  applied  to  their 
mouths  like  the  lafteals  and  lymphatics  of  animals. 

2.  The  individuals  of  the  vegetable  world  may  be  confidered 
as  inferior  or  lefs  perfedl  animals  ; a tree  is  a congeries  of  many 
living  buds,  and  in  this  refpe£I  refembles  the  branches  of  coral- 
line, which  are  a congeries  of  a multitude  of  animals.  Each  of 
thefe  buds  of  a tree  has  its  proper  leaves  or  petals  for  lungs, 
produces  its  viviparous  or  its  oviparous  offspring  in  buds  or 
feeds  ; has  its  own  roots,  which  extending  down  the  ftem  of 
the  tree  are  interwoven  with  the  roots  of  the  other  buds,  and 
form  the  bark,  which  is  the  only  living  part  of  the  ftem,  is  an- 
nually renewed,  and  is  fuperinduced  upon  the  former  bark, 
which  then  dies,  and  with  its  ftagnated  juice3  gradually  harden- 
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mg  into  wood  forms  the  concentric  circles,  which  we  fee  in 
blocks  of  timber.  ^ 

The  following  cireumftances  evince  the  individuality  of  the 
buds  of  trees.  Firft,  there  are  many  trees,  whofe  whole  internal 
wood  is  perifhed,  and  yet  the  branches  are  vegete  and  healthy. 
Secondly,  the  fibres  of  the  barks  of  trees  are  chiefly  longitudinal, 
refembling  roots,  as  is  beautifully  feen  in  thofe  prepared  barks, 
that  were  lately  brought  from  Otaheite.  Thirdly,  in  horizontal 
wounds  of  the  bark  of  trees,  the  fibres  of  the  upper  lip  are  al- 
ways elongated  downwards  like  roots,  but  thofe  of  the  lower 
lip  do  not  approach  to  meet  them.  Fourthly,  if  you  wrap  wet 
mofs  around  any  joint  of  a vine,  or  cover  it  with  moift  earth, 
roots  will  (hoot  out  from  it.  Fifthly,  by  the  inoculation  or  in- 
grafting of  trees  many  fruits  are  produced  from  one  ftem. 
Sixthly,  a new  tree  is  produced  from  a branch  plucked  from 
an  old  one,  and  fet  in  the  ground.  Whence  it  appears  that  the 
buds  of  deciduous  trees  are  fo  many  annual  plants,  that  the 
bark  is  a contexture  of  the  caudexes  of  each  individual  bud  ; 
which  confifts  of  a leaf  or  plumula  at  top,  of  a radicle  below, 
and  of  a caudex,  which  joins  thefe  together,  and  conftitutes  the 
bark  of  the  tree,  and  that  the  internal  wood  is  of  no  other  ufe 
but  to  fupport  them  in  the  air,  and  that  thus  they  refemble  the 
animal  world  in  their  individuality. 

The  irritability  of  plants,  like  that  of  animals,  appears  liable 
to  be  increafed  or  decreafed  by  habit ; for  thole  trees  or  fhrubs, 
which  are  brought  from  a colder  climate  to  a warmer,  put  out 
their  leaves  and  blofioms  a fortnight  fooner  than  the  indigenous 
ones. 

Profeflbr  Kalm,  in  his  Travels  in  New  York,  obferves  that 
the  apple-trees  brought  from  England  bloflom  a fortnight  ioon- 
ej-  than  the  native  ones.  In  our  country  the  fhrubs,  that  are 
brought  a degree  or  two  from  the  north,  are  oblerved  to  flour- 
ifh  better  than  thofe,  which  come  from  the  fouth.  The  Sibe- 
rian barley  and  cabbage  are  laid  to  grow  larger  in  this  climate 
than  the  fimilar  more  fouthern  vegetables.  And  our  hoards  of 
roots,  as  of  potatoes  and  onions,  germinate  with  lefs  heat  in 
fpring  after  they  have  been  accuftoined  to  the  winter’s  cold, 
than  in  autumn  after  the  fummer’s  heat. 

II.  The  flamens  and  piftils  of  flowers  {hew  evident  marks  of 
fenfibility,  not  only  from  many  of  the  ftamens  and  fome  piftils 
approaching  towards  each  other  at  the  feafon  of  impregnation, 
but  from  many  of  them  doling  their  petals  and  calyxes  during 
the  cold  parts  of  the  day.  For  this  cannot  be  afcribed  1.0  irri- 
tation, becaufe  cold  means  a defed  of  the  ftimulus  of  heat  ; 
but  as  the  want  of  accuftomed  ftimuli  produces  pain,  as  in  cold- 
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nefs,  hunger,  and  thirft  of  animals,  thefe  motions  of  vegetables 
in  clofing  up  thei^flowers  muft  be  afcribed  to  the  difagreeable 
fenfation,  and  not:  to  the  irritation  of  cold.  Others  clofe  up 
their  leaves  during  darknefs,  which,  like  the  former,  cannot  be 
owing  to  irritation,  as  the  irritating  material  is  withdrawn. 

It  may  be  oojefited,  that,  when  the  petals  and  calyxes  of  flow- 
ers, and  the  leaves  of  fome  vegetables,  clofe  in  the  night,  this 
may  be  their  natural  ftate,  like  the  clofing  of  the  eyelids  in  the 
fleep  of  animals  j and  that  it  fhould  thence  be  afcribed  to  the 
fufpenfion  of  volition,  rather  than  to  difagreeable  fenfation. 
It  may  be  anfwered,  that  in  the  fleep  of  animals  the  clofing  of 
the  eyelids  may  not  be  the  natural  ftate  of  the  part,  fince  in  the 
great  inirritability  and  infenfibility  attending  fome  fevers  the  pa- 
tients fleep  with  their  eyes  half-open,  and  in  actual  death  the 
eyes  do  not  clofe  fpontaneoufly,  and  that  hence  the  clofing  of 
the  eyelids  in  fleep  feems  to  be  in  confequence  of  our  increafed 
internal  fenfibility  to  light,  or  daft,  or  drynefs. 

And  it  is  certain,  that  the  abfence  of  the  acculiomed  quanti- 
ty of  heat  decreafes  the  action  of  animal  fibres,  as  is  evinced  by 
the  palenefs  of  the  fkin,  when  it  is  expofed  to  great  cold  5 and 
the  increafed  aftion  of  the  fubcutaneous  mufcles,as  in  fhudder- 
ing  from  cold,  is  certainly  owing  to  the  difagreeable  fenfation 
confequent  to  the  diminution  of  the  accuftomed  irritative  mo= 
tions,  as  in  Se£t.  XXXII.  10.  and  Sect.  IV.  5. 

An  excels  of  moifture  on  fome  parts  of  flowers  and  leaves 
may  occafion  a difagreeable  fenfation,  as  when  a drop  of  water 
gets  down  the  windpipe  into  the  lungs  of  animals,  and  may 
thus  occafion  them  to  clofe. 

The  approach  of  the  anthers  in  many  flowers  to  the  ftigmas, 
and  tof  the  piftils  of  fome  flowers  to  the  anthers,  muft  be  afcri- 
bed to  the  paflion  of  love,  and  hence  belongs  to  fenfation,  not  to 
irritation. 

III.  That  the  vegetable  world  pofiefies  fome  degree  of  vol- 
untary powers,  appears  from  their  neceffity  to  fleep,  which  we 
have  (hewn  in  Se£t.  XVIII.  to  confift  in  the  temporary  abolition 
of  voluntary  power.  This  voluntary  power  feems  to  be  exerted 
in  the  circular  movement  of  the  tendrils  of  vines,  and  other 
climbing  vegetables  ; or  in  the  efforts  to  turn  the  upper  furface 
of  their  leaves,  or  their  flowers  to  the  light. 

IV.  The  affociations  of  fibrous  motions  are  obfervable  in  the 
vegetable  world,  as  well  as  in  the  animal.  The  divifions  of  the 
leaves  of  the  fenfitive  plant  have  been  accuftomed  to  contract  at 
the  fame  time  from  the  abfence  of  light  ; hence  if  by  any  other 
circumftance,  as  a flight  ftroke  or  injury,  one  divifion  is  irrita- 
ted into  contraction,  the  neighbouring  ones  contract  alfo,  from 
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their  motions  being  affociated  with  thofe  of  the  irritated  part. 
So  the  various  ftamina  of  the  clafsof  fyngene^  have  been  accuf- 
tomed  to  contract  together  in  the  evening,  and  thence  if  you 
Simulate  one  of  them  with  a pin,  according  to  the  experiment 
of  M.  Colvolo,  they  all  contraft  from  their  acquired  affociations. 
Which  alfo  fhows,  that  the  number  of  male  or  female  organs 
erifting  in  one  flower  does  not  deftroy  the  individuality  of  it  5 
any  more  than  the  number  of  paps  of  a bitch  or  fow,  or  the 
double  organ  of  a barn-door  cock  ; which  is  further  evinced  by 
the  anthers  and  ftigmas  of  fome  hermaphrodite  flowers  proba- 
bly receiving  their  nutriment  from  the  fame  honey-gland  or 
nectary,  and  having  their  blood  oxygenated  by  the  fame  corol, 
while  in  the  plants  of  the  claffes  of  monecia  and  diecia  the  male 
and  female  organs  of  reproduction  belong  to  different  vegetable 
beings. 

To  evince  that  the  collapfing  of  the  fenfitive  plant  is  not  ow- 
ing to  any  mechanical  vibrations  propagated  along  the  whole 
branch,  when  a Angle  leaf  is  (truck  with  the  finger,  a leaf  of  it 
was  flit  with  (harp  fciffars,  and  fome  feconds  of  time  puffed  be- 
fore the  plant  feemed  fenfible  of  the  injury ; and  then  the  whole 
branch  collapfed  as  far  as  the  principal  Item  : this  experiment 
was  repeated  feveral  times  with  the  lead  poflible  impulfe  to  the 
plant. 

V.  1.  For  the  numerous  circumflances  in  which  vegetable 
buds  are  analogous  to  animals,  the  reader  is  referred  to  the  ad- 
ditional notes  at  the  end  of  the  Botanic  Garden,  Part  I.  It  is 
there  (hewn,  that  the  roots  of  vegetables  refemblc  the  laCleal  fvf- 
tem  of  animals  ; the  fap-veffels  in  the  early  fpring,  before  their 
leaves  expand,  are  analogous  to  the  placental  veffeis  of  the  foe- 
tus ; that  the  leaves  of  land-plants  refemble  lungs,  and  thcxe  of 
■aquatic  plants  the  gills  of  fifli  ; that  there  are  other  fyflems  of 
veffels  refembling  the  vena  portarum  of  quadrupeds,  or  the  aor- 
ta of  fifh  ; that  the  digeftive  power  of  vegetables  is  fimilar  to 
that  of  animals,  converting  the  fluids,  which  they  abforb,  into 
iugar  ; that  their  feeds  relemble  the  eggs  of  animals,  and  their 
buds  and  bulbs  their  viviparous  offspring.  And,  laftly,  that 
the  anthers  and  ftigmas  are  real  animals,  attached  indeed  to 
their  parent  tree  like  polypi  or  coral  infects,  but  capable  of  fpon- 
taneous  motion  ; that  they  are  affeCted  with  the  paflion  of 
Icve,  and  furmfhed  with  powers  of  reproducing  their  fpecies, 
and  are  fed  with  honey  like  the  moths  and  butterflies,  which 
plunder  their  neCtaries.  See  Botanic  Garden,  Part  I.  add.  note 
XXXIX. 

The  male  flowers  of  vallifneria  approach  (till  nearer  to  apparw 
ent  animality,  as  they  detach  themfelves  from  the  parent  plant, 
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and  float  on  the  furface  of  the  water  to  the  female  ones.  Botan- 
ic Garden,  Part  II.  Art.  Vallifneria.  Other  flowers  of  the 
clafles  of  monecla  and  diecia,  and  polygamia,  difcharge  the  fe- 
cundating farina,  which  floating  in  the  air  is  carried  to  the  ftig- 
ma  of  the  female  flowers,  and  that  at  confiderable  diftancefu 
Can  this  be  effedted  by  any  fpecific  attraction  ? or,  like  the  dif- 
fufion  of  the  odorous  particles  of  flowers,  is  it  left  to  the  cur- 
rents of  winds,  and  the  accidental  mifcarriages  of  it  counteract- 
ed by  the  quantity  of  its  production  ? 

2.  This  leads  us  to  a curious  inquiry,  whether  vegetables  have 
ideas  of  external  things  ? As  all  our  ideas  are  originally  received 
by  our  fenfes,  the  queftion  may  be  changed  to,  whether  vegeta- 
bles poflefs  any  organs  of  fenfe  ? Certain  it  is,  that  they  poflefs 
a fenfe  of  heat  and  cold,  another  of  moifture  and  drynefs,  and 
another  of  light  and  darknefs  ; for  they  clofe  their  petals  occa- 
fionally  from  the  prefence  of  cold,  moifture,  or  darknefs.  And 
it  has  been  already  {hewn,  that  thefe  actions  cannot  be  perform- 
ed Amply  from  irritation,  becaufe  cold  and  darknefs  are  negative 
quantities,  and  on  that  account  fenfation  or  volition  are  implied, 
and  in  confequence  a fenforiurn  or  union  of  their  nerves.  S© 
when  we  go  into  the  light,  we  contract  the  iris  ; not  from  any 
ftimulus  of  the  light  on  the  fine  mufcles  of  the  iris,  but  from  its 
motions  being  aflociated  with  the  fenfation  of  too  much  light  on 
the  retina  : which  could  not  take  place  without  a fenforiurn  or 
centre  of  union  of  the  nerves  of  the  iris  with  thefe  of  vifiom 
See  Botanic  Garden,  Part  I.  Canto  3. 1.  440  note. 

Befides  thefe  organs  of  fenfe,  which  diftinguifh  cold,  moifture, 
and  darknefs,  the  leaves  of  mimofa,  and  of  dionaea,  and  of  dro- 
fera,  and  the  ftamens  of  many  flowers,  as  of  the  berberry,  and 
the  numerous  clafs  of  fyngenefia,  are  fenfible  to  mechanic  im- 
pact, that  is,  they  poflefs  a fenfe  of  touch,  as  well  as  a common 
fenforiurn ; by  the  medium  of  which  their  mufcles  are  excited 
into  adfion.  Laftly,  in  many  flowers  the  anthers,  when  mature, 
approach  the  ftigma,  in  others  the  female  organ  approaches  to 
the  male.  In  a plant  of  collinfonia,  a branch  of  which  is  now 
before  me,  the  two  yellow  ftamens  are  about  three  eights  of  an 
inch  high,  and  diverge  from  each  other  at  an  angle  of  about  fif- 
teen degrees,  the  purple  ftyle  is  half  an  inch  high,  and  in  fome 
flowers  is  now  applied  to  the  ftamen  on  the  right  hand,  and  in 
others  to  that  of  the  left ; and  will,  I fuppofe,  change  place  to- 
morrow in  thefe,  where  the  anthers  have  not  yet  e flu  fed 
their  powder. 

I afk,  by  what  means  are  the  anthers  in  many  flowers,  and 
ftigmas  in  other  flowers,  direfted  to  find  their  paramours  ? 
How  do  either  of  them  know,  that  the  ether  exifls  in  their  vi- 
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cinity  ? Is  this  curious  kind  of  ftorge  produced  by  mechanic 
attraction,  or  by  the  fenfation  of  love  ? The  latter  opinion  is 
fupported  by  the  ftrongeft  analogy,  becaufe  a reproduction  of 
the  fpecies  is  the  confequence  ; and  then  another  organ  of  fenfe 
muft  be  wanted  to  direCt  thefe  vegetable  amourettes  to  find 
each  other,  one  probably  analogous  to  our  fenfe  of  fmell,  which 
in  the  animal  world  direCts  the  new-born  infant  to  its  fource  of 
nourifhment,  and  they  may  thus  poffefs  a faculty  of  perceiving 
as  well  as  of  producing  odours. 

Thus,  befides  a kind  of  tafte  at  the  extremities  of  their  roots, 
fimilar  to  that  of  the  extremities  of  our  la&eal  veflels,  for  the 
purpofe  of  felefling  their  proper  food  : and  befides  different 
kinds  of  irritability  redding  in  the  various  glands,  which  fepa- 
*ate  honey,  wax,  refin,  and  other  juices  from  their  blood  ; vege- 
table life  feems  to  poffefs  an  organ  of  fenfe  to  diftinguifh  the  va- 
riations of  heat,  another  to  diftinguifh  the  varying  degrees  of 
moifture,  another  of  light,  another  of  touch,  and  probably  anoth- 
er analogous  to  our  fenfe  of  fmell.  To  thefe  mult  be  added  the 
indubitable  evidence  of  their  pafiion  of  love,  and  I think  we 
may  truly  conclude,  that  they  are  furnifhed  with  a common 
fenibrium  belonging  to  each  bud,  and  that  they  muft  occafion- 
ally  repeat  thofe  perceptions  either  in  their  dreams  or  waking 
hours,  and  confequently  poflefs  ideas  of  fo  many  of  the  proper- 
ties of  the  external  world,  and  of  their  own  exiftence. 
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SECT.  XIV. 

OF  THE  PRODUCTION  OF  IDEAS. 

I.  Of  material  and  i mmaterial  beings.  Doctrine  of  St.  Paul.  II. 
l.  Of  the  fenfe  of  touch.  Of folidity.  2.  Of  figure.  Motion ; 
Time.  Place.  Space.  Number.  3.  Of  the  penetrability  of 
matter.  4 • Spirit  of  animation  poffeffes  folidity , figure , vifibility, 
&c.  Of  fpirit  s and  angels.  5.  The  exifience  of  external  things. 
III.  Of  vifion.  IV.  Of  hearing.  V.  Of fimell  and  tafie.  VI* 
Of  the  organ  of  fenfe  by  which  we  perceive  heat  and  cold,  not  by 
the  fenfe  of  touch.  VII.  Of  the  fenfe  of  extenfion,  the  whole  of  the 
locomotive  mufcles  may  be  confidered  as  one  organ  of  fenfe.  VIII. 
Of  the  fenfes  of  hunger , thirfi,  want  offrejh  air,  fuelling  children , 
and  lujt.  IX.  Of  many  other  organs  of  fenfe  belonging  to  the 
glands.  Of  painful  ferfations  from  the  excefs  of  light,  preffure, 
heat,  itching,  caufiics,  and  electricity. 

I.  Philosophers  have  been  much  perplexed  to  underfland, 
an  what  manner  we  become  acquainted  with  the  external  world  ; 
infomuch  that  Dr.  Berkeley  even  doubted  its  exifience,  from 
having  obferved  (as  he  thought)  that  none  of  our  ideas  referable 
their  correfpondent  objedls.  Mr.  Hume  aflerts,  that  our  belief 
depends  on  the  greater  diflinflnefs  or  energy  of  our  ideas  from 
perception  ; and  Mr.  Reid  has  lately  contended,  that  our  belief 
of  external  objedls  is  an  innate  principle  neceflarily  joined  with 
our  perceptions. 

So  true  is  the  obfervation  of  the  famous  Malbranch,  « that 
our  fenfes  are  not  given  us  to  difeover  the  effences  of  things, 
but  to  acquaint  us  with  the  means  of  preferving  our  exi^lence,,, 
(L.  I.  ch.  v.)  a melancholy  refledlion  to  plrilofophers  ! 

Some  philofophers  have  divided  all  created  beings  into 
material  and  immaterial : the  former  including  all  that  part 
of  being,  which  obeys  the  mechanic  laws  of  aflion  and  reaction, 
but  which  can  begin  no  motion  of  itfelf ; the  other  is  the  caufe 
of  all  motion,  and  is  either  termed  the  power  of  gravity,  or  of 
fpecific  attraction,  or  the  fpirit  of  animation.  This  immaterial 
agent  is  fuppofed  to  exifl  in  or  with  matter,  but  to  be  quite  dif- 
tincl  from  it,  and  to  be  equally  capable  of  exifience,  after  the 
matter,  which  now  pofTeffes  it,  is  decompofed. 

Nor  is  this  theory  ill  fupported  by  analogy,  fmee  heat,  elec- 
tricity, and  magnetifm,  can  be  given  to  or  taken  from  a piece 
of  iron  j and  mufl  therefore  exilt,  whether  feparated  from  the 
metal,  or  combined  with  it.  Prom  a parity  of  reafoning,  the 
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fpirit  of  animation  would  appear  to  be  capable  of  exifting  as  well 
feparately  from  the  body  as  with  it. 

I beg  to  be  underflood,  that  I do  not  with  to  difpute  about 
words,  and  am  ready  to  allow,  that  the  powers  of  gravity,  fpe- 
cific  attraction,  electricity,  magnetifm,  and  even  the  fpirit  of 
animation,  may  contift  cf  matter  of  a finer  kind  j and  to  believe, 
with  St.  Paul  and  Malbranch,  that  the  ultimate  caufe  only  of  all 
motion  is  immaterial,  that  is  God.  St.  Paul  fays,  “ in  him  we 
live  and  move,  and  have  our  being  and,  in  the  15th  chapter 
to  the  Corinthians,  diflinguifhes  between  the  pfyche  or  living 
fpirit,  and  the  pneuma  or  reviving  fpirit.  By  the  words  fpirit 
of  animation  or  fenfoml  power,  I mean  only  that  animal  life, 
which  mankind  poflefTes  in  common  with  brutes,  and  in  fome 
degree  even  with  vegetables,  and  leave  the  confideration  of  the 
immortal  part  of  us,  which  is  the  objeCt  of  religion,  to  tliofe 
who  treat  of  revelation. 


II.  1 . Of  the  Senfe  of  Touch. 

The  firft  ideas  we  become  acquainted  with,  are  thofe  of  the 
fenfe  of  touch  ; for  the  foetus  mufl  experience  fome  varieties  of 
agitation,  and  exert  fome  mufcular  adtion,  in  the  womb ; and 
may  with  great  probability  be  fuppofed  thus  to  gain  fome  ideas 
fcf  its  own  figure,  of  that  of  the  uterus,  and  of  the  tenacity  of 
the  fluid,  that  furrounds  it,  (as  appears  from  die  facts  mention- 
ed in  the  fucceeding  SeCtion  upon  InltinCt.) 

Many  of  the  organs  of  fenfe  are  confined  to  a final]  part  cf 
the  body,  as  the  noflrils,  ear,  or  eye,  whilft  the  fenfe  of  touch  is 
diffuled  over  the  whole  fkin,  but  exifls  with  a more  exquifite 
degree  of  delicacy  at  the  extremities  of  the  fingers  and  thumbs, 
and  in  the  lips.  The  fenfe  of  touch  is  dius  very  commodioufly 
difpofed  for  the  purpofe  of  encompaffing  fmaller  bodies,  and  for 
adapting  itfelf  to  the  inequalities  of  larger  ones.  The  figure  of 
fmall  bodies  feems  to  be  learnt  by  children  by  their  lips  as  much 
as  by  their  fingers  ; on  which  account  they  put  every  new  ob- 
ject to  their  mouths,  when  they  are  fatiated  with  food,  as  well 
as  when  they  are  hungry.  And  puppies  feem  to  learn  then 
ideas  of  figure  principally  bv  the  lips  in  their  mode  of  piny. 

We  acquire  our  tangible  ideas  of  objects  either  by  the  fimplr 
preffure  of  this  organ  of  touch  again  ft  a folid  body,  or  by 
moving  our  organ  of  touch  along  the  lurface  of  it.  In  the  termer 
Cafe  we  learn  the  length  and  breadth  of  the  object  by  the  quan- 
tity of  our  organ  of  touch,  that  is  imprefled  by  it  : in  the  latter 
cafe  we  learn  the  length  and  breadth  of  objects  by  the  continu- 
ance of  their  preflure  on  our  moving  organ  of  touch. 
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' It  is  hence,  that  we  are  very  flow  in  acquiring  our  tangible 
ideas,  and  very  flow  in  recolle&ing  them  ; for  if  I now  think  of 
the  tangible  idea  of  a cube,  that  is,  if  I think  of  its  figure,  and 
of  the  folidity  of  every  part  of  that  figure,  I mufi:  conceive  my- 
felf  as  paffing  my  fingers  over  it,  and  feem  in  fome  meafure  to 
feel  the  idea^  as"  I formerly  did  the  impreffion,  at  the  ends  of 
them,  and  am  thus  very  flow  in  diftinctly  recollecting  it. 

When  a body  comprefles  any  part  of  our  fenfe  of  touch,  what 
happens  ? Firft,  this  part  of  our  fenforium  undergoes  a mechan- 
ical cornpreflxon,  which  is  termed  a Itimulus  ; fecondly,  an  idea, 
or  contraction  of  a part  of  the  organ  of  fenfe  is  excited  ; third- 
ly, a motion  of  the  central  parts,  or  of  the  whole  fenforium, 
which  is  termed  fenfation,  is  produced;  and  thefe  three  confti- 
tute  the  perception  of  folidity. 

2.  Of  Fig  lire,  Motion , Time,  Place , Space,  Number. 

No  one  will  deny,  that  the  medulla  of  the  brain  and  nerves 
has  a certain  figure ; which,  as  it  is  diffufed  through  nearly  the 
whole  of  the  body,  mull  have  nearly  the  figure  of  that  body. 
Now  it  follows,  that  the  fpirit  of  animation,  or  living  principle, 
as  it  occupies  this  medulla,  and  no  other  part,  (which  is  evinced 
by  a great  variety  of  cruel  experiments  on  living  animals,)  it 
follows,  that  this  fpirit  of  animation  has  alfo  the  fame  figure  as 
the  medulla  above  defcribed.  I appeal  to  common  fenfe  ! the 
fpirit  of  animation  adds,  Where  does  it  aft  ? It  a£ts  wherever 
there  is  the  medulla  above  mentioned  ; and  that  whether  the 
limb  is  yet  joined  to  a living  animal,  or  whether  it  be  recently 
detached  from  it ; as  the  heart  of  a viper  or  frog  will  renew  its 
contractions,  when  pricked  with  a pin,  for  many  minutes  of  time 
after  its  exfeCtion  from  the  body. — Does  it  act  any  where  elfe  ? 

- — No  ; then  it  certainly  exitts  in  this  part  of  fpace,  and  no 
where  elfe ; that  is,  it  hath  figure  ; namely,  the  figure  of  the 
nervous  fyftem,  which  is  nearly  the  figure  of  the  body.  Wh?n 
the  idea  of  folidity  is  excited,  as  above  explained,  a part  of  the 
extenfive  organ  of  touch  is  comprefled  by  fome  external  body, 
and  this  part  of  .the  fenforium  fo  comprefled  exactly  refembles 
in  figure  the  figure  of  the  body  that  comprefled  it.  Hence,  when  . 
we  acquire  the  idea  of  folidity,  we  acquire  at  the  fame  time  the 
idea  of  figure  ; and  this  idea  of  figure,  or  motion  of  a part  of 
the  organ  of  touch,  exactly  refembles  in  its  figure  the  figure  of 
the  body  that  occafions  it  ; and  thus  exaCtly  acquaints  us  with 
this  property  of  the  external  world. 

Now,  as  the  whole  univerfe  with  all  its  parts  poflefies  a cer- 
tain form  or  figure,  if  any  part  of  it  moves,  that  form  or  figure 
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of  the  whole  is  varied : hence,  as  motion  is  no  other  than  a per- 
petual variation  of  figure,  our  idea  of  motion  is  alfo  a real  re- 
iemblance  of  the  motion  that  produced  it. 

It  may  be  faid  in  objection  to  this  definition  of  motion,  that 
an  ivory  globe  may  revolve  on  its  axis,  and  that  here  will  be  a 
motion  without  change  of  figure.  But  the  figure  of  the  parti- 
cle x on  one  fide  of  this  globe  is  not  the  fame  figure  as  the  figure 
of  y on  the  other  fide,  any  more  than  the  particles  themfelves 
are  the  fame,  though  they  are  fimilar  figures  ; and  hence  they 
cannot  change  place  with  each  other  without  difturbing  or 
changing  the  figure  of  the  whole. 

Our  idea  of  time  is  from  the  fame  fource,  but  is  more  ab- 
stracted, as  it  includes  only  the  comparative  velocities  of  thefe 
variations  of  figure ; hence  if  it  be  alked,  How  long  was  this 
book  in  printing  ? it  may  be  anfwered,  Whilft  the  fun  was 
palling  through  Aries. 

Our  idea  of  place  includes  only  the  figure  of  a group  of 
bodies,  not  the  figures  of  the  bodies  themfelves.  If  it  be  afked 
where  is  Nottingham fhire,  the  anfwer  is,  it  is  furrounded  by 
Derby  fibre,  Lincolnlhire,  and  Leicefterlhire  ; hence  place  is  our 
idea  of  the  figure  of  one  body  furrounded  by  the  figures  of  other 
bodies. 

The  idea  of  space  is  a mere  abftracted  idea  of  place  exclu- 
ding the  group  of  bodies. 

The  idea  of  number  includes  only  tire  particular  arrange- 
ments, or  diftributions  of  a group  of  bodies,  and  is  therefore  on- 
ly a more  abftra£ted  idea  of  the  parts  of  the  figure  of  the  group 
of  bodies  ; thus  when  I fay  England  is  divided  into  forty  coun- 
ties, I only  fpeak  of  certain  divifions  of  its  figure. 

Hence  arifes  the  certainty  of  the  mathematical  fciences,  as 
they  explain  thefe  properties  of  bodies,  which  are  exactly  re- 
fembled  by  our  ideas  of  them,  whilft  vve  are  obliged  to  collect: 
almoft  all  our  other  knowledge  from  experiment  ; that  is,  by 
obferving  the  effects  exerted  by  one  body  upon  another. 

I feel  myfeif  much  obliged  by  the  accurate  attention  given  to 
the  firft  volume  of  Zoonomia,  and  by  the  ingenious  criticiims 
bellowed  on  it,  by  the  learned  writers  of  that  article  both  in 
the  Analytical  and  Englifh  Reviews.  Some  circumftances,  in 
'which  their  fentiments  do  not  accord  withthofe  exprefled  in  tne 
work,  I intend  to  reconfider,  and  to  explain  further  at  iome  fu- 
ture time.  One  thing,  in  which  both  theie  gentlemen  ieem  to 
diflent  from  me,  I lhall  now  mention,  it  is  concerning  the  man- 
ner, in  which  we  acquire  the  idea  of  figure;  a circumftance  or 
great  importance  in  the  knowledge  of  our  intellect,  as  it  Ihews 
the  caufe  of  the  accuracy  of  our  ideas  of  motion,  time,  fierce, 
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number,  and  of  the  mathematical  fcienees,  which  are  concerned 
in  the  menfurations  or  proportions  of  figure. 

This  I imagine  may  have  in  part  arilen  from  the  prepofief- 
fion,  which  has  almoft  univerfally  prevailed,  that  ideas  are  im- 
material beings,  and  therefore  poffei's  no  properties  in  common 
with  folid  matter.  Which  I fuppofe  to  be  a fanciful  hvpothefis, 
like  the  ftories  of  ghofts  and  apparitions,  which  have  fo  long 
_ amufed,  and  ftill  amufe  the  credulous  without  any  foundation 
In  nature. 

Theexiftence  of  our  own  bodies,  and  of  their  folidity,  and  of 
iheir  figure,  and  of  their  motions,  is  taken  for  granted  in  my 
account  of  ideas ; becaufe  the  ideas  themfelves  are  believed  to 
confift  of  motions  or  configurations  of  folid  fibres  ; and  the 
queftion  now  propofed  is,  how  we  become  acquainted  with  the 
figures  of  bodies  external  to  our  organs  of  fenfe  ? Which  I can 
only  repeat  from  what  is  mentioned  in  Se£f.  XIV.  2.  2.  that 
if  part  of  an  organ  of  fenfe  be  ftimulated  into  action,  as  of  the 
fenfe  of  touch,  that  part  fo  ftimulated  into  a£lion  muft  poflefs 
figure,  which  muft  be  fimilar  to  the  figure  of  the  body,  which  * 
ftimulates  it. 

Another  previous  prepofleflion  of  the  mind,  which  may  have 
rendered  the  manner  of  our  acquiring  the  kno  wledge  of  figure 
lefs  intelligible,  may  have  arifen  from  the  common  opinion  of 
the  perceiving  faculty  refiding  in  the  head  •,  whereas  our  daily 
experience  fhews,  that  our  perception  (which  confifts  of  an  idea, 
and  of  the  pleafure  or  pain  it  occaficns)  exifts  principally  in  the 
organ  of  fenfe,  which  is  ftimulated  into  adfion  ; as  every  one, 
who  burns  his  finger  in  the  candle,  muft  be  bold  to  deny. 

When  an  ivory  triangle  is  prelTed  on  the  palrn  of  the  hand, 
the  figure  of  the  furface  of  the  part  of  the  organ  of  touch  thus 
comprefled  is  a triangle,  refembling  in  figure  the  figure  of  the 
external  body,  which  compreftes  it.  The  aftion  of  the  ftimu- 
lated fibres,  which  conftitute  the  idea  of  hardnefs  and  of  figure, 
remains  in  this  part  of  the  fenforium,  which  forms  the  fenfe  of 
touch  ; but  the  fenforial  motion,  which  conftitutes  pleafure  or 
pain,  and  which  is  excited  in  confequence  of  thefe  fibrous  mo- 
tions of  the  organ  of  fenfe,  is  propagated  to  the  central  parts  of 
the  fenforium,  or  to  the  whole  of  it ; though  this  generally  oc- 
curs in  lefs  degree  of  energy,  than  it  exifts  in  the  ftimulated  or- 
gan of  fenfe ; as  in  the  inftance  above  mentioned  of  burning  a 
finger  in  the  candle. 

* Some,  who  have  efpoufed  the  doftrine  of  the  immateriality  of 
ideas,  have  ferioufly  doubted  the  exiftence  of  a material  world, 
with  which  only  our  fenfes  acquaint  us  ; and  yet  have  aflented 
to  the  exiftence  of  fpirit,  with  which  our  fenfes  cannot  acquaint 
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us  5 and  have  finally  allowed,  that  all  our  knowledge  is  derived 
through  the  medium  of  our  fenfes  ! They  forget,  that  if  the 
fpirit  of  animation  had  no  properties  in  common  with  matter,  it 
could  neither  affedft  nor  be  affecfted  by  the  material  body.  But 
the  knowledge  of  our  own  material  exiftence  being  granted, 
which  I fufpecl  few  rational  perfons  will  ferioufly  deny,  the  ex- 
iftence  of  a material  external  world  follows  in  courfe ; as  our 
perceptions,  when  we  are  awake  and  not  infane,  are  diftinguifli- 
ed  from  thofe  excited  by  fenfation,  as  in  our  dreams,  and  from 
thofe  excited  by  volition  or  by  affociation,  as  in  infanity  and 
reverie,  by  the  power  we  have  of  comparing  the  prefent  percep- 
tions of  one  fenfe  with  thofe  of  another,  as  explained  in  Sedt. 
XIV.  2.  c.  Andalfo  by  comparing  the  tribes  of  ideas,  which 
the.  fymbols  of  pictures,  or  of  languages,  fuggeft  to  us,  by  intui- 
tive analogy  with  our  previous  experience,  that  is,  with  the  com» 
mon  courfe  of  nature.  See  Clals  III.  2.  2.  3.  on  Credulity. 

3.  Of  the  Penetrability  of  Maiter. 

The  impofilbility  of  two  bodies  exifting  together  in  the  fame 
fpace  cannot  be  deduced  from  our  idea  of  fohdity,  or  of  figure. 
As  foon  as  we  perceive  the  motions  of  objects  that  furround  us, 
and  learn  that  we  poifefs  a power  to  move  our  own  bodies,  we 
experience,  that  thofe  objects,  which  excite  in  us  the  idea  of 
folidity  and  of  figure,  oppofe  this  voluntary  movement  of  our 
own  organs  ; as  whilft  I endeavour  to  comprefs  between  my 
hands  an  ivory  ball  into  a fpheroid.  And  we  are  hence  taught 
by  experience,  that  our  own  body  and  thofe,  which  we  touch, 
cannot  exift  in  the  fame  part  of  fpace. 

But  this  by  no  means  demonftrates,  that  no  two  bodies  can 
exift  together  in  the  fame  part  of  fpace.  Galilaeoin  the  preface 
to  his  works  feems  to  be  of  opinion,  that  matter  is  not  impene- 
trable •,  Mr.  Mitchel,  and  Mr.  Bofcowich  in  his  Theoria  Philof. 
Natur.  have  efpoufed  this  hypothefis  : which  has  been  lately 
publiihed  by  Dr.  Prieftley,  to  whom  the  world  is  much  indebted 
for  fo  many  important  difcoveries  in  fcience.  (Hift.  of  Light 
and  Colours,  p.  391.)  The  uninterrupted  paffage  of  light 
through  tranfparent  bodies,  of  the  electric  tether  through  metal- 
lic and  aqueous  bodies,  and  of  the  magnetic  effluvia  through  all 
bodies,  would  feem  to  give  fome  probability  to  this  opinion. 
Hence  it  appears,  that  beings  may  exift  without  polfeffing  the 
property  of  folidity,  as  well  as  they  can  exift  without  poffelTing 
the  properties,  which  excite  our  lmell  or  taftc,  and  can  thence 
occupy  fpace  without  detruding  other  bodies  from  it  5 but  we 
canTot  become  acquainted  with  fuch  beings  by  our  ienie  of 

touch, 
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touch,  any  more  than  v/e  can  with  odours  or  flavours  without 
our  fenfes  of  fmell  and  tafte. 

But  that  any  being  can  exift  without  exifting  in  fpace,  is  to 
my  ideas  utterly  incomprehenfible.  My  appeal  is  to  common 
fenfe.  To  be  implies  a when  and  a where  ; the  one  is  com- 
paring it  with  the  motions  of  other  beings,  and  the  other  with 
their  fituations. 

If  there  was  but  one  objetft,  as  the  whole  creation  may  be 
confidered  as  one  objedt,  then  I cannot  aik  where  it  exifts  ? 
for  there  are  no  other  objects  to  compare  its  fituation  with. 
Hence  if  any  one  denies,  that  a being  exifts  in  fpace,  he  denies, 
that  there  are  any  other  beings  but  that  one  ; for  to  anfwer  the 
queftion,  « Where  does  it  exift  ?”  is  only  to  mention  the  fitu- 
ation of  the  objedfs  that  furround  it. 

in  the  fame  manner  if  it  be  alked — c<  When  does  a being 
exift  ?”  The  anfwer  only  fpecifies  the  fucceffive  motions  either 
of  itfelf,  or  of  other  bodies  ; hence  to  fay,  a body  exifts  not  in 
time,  is  to  fay,  that  there  is,  or  was,  no  motion  in  the  world. 

4.  Of  the  Spirit  of  Animation. 

But  though  there  may  exift  beings  in  the  univerfe,  that  have 
not  the  property  of  folidity  ; that  is,  which  can  poffefs  any  part 
of  fpace,  at  the  fame  time  that  it  is  occupied  by  other  bodies  ; 
yet  there  may  be  other  beings,  that  can  affume  this  property  of 
folidity,  or  difrobe  themfelves  of  it  occafionally,  as  we  are  taught 
of  fpirits,  and  of  angels  ; and  it  would  feem,  that  the  spirit 
of  animation  muft  be  endued  with  this  property,  otherwife 
how  could  it  occafionally  give  motion  to  the  limbs  of  animals  ? 
— or  be  itfelf  ftimulated  into  motion  by  the  cbtrufions  of  fur- 
rounding bodies,  as  of  light,  or  odour  ? 

If  the  fpirit  of  animation  was  always  neceflarily  penetrable, 
it  could  not  influence  or  be  influenced  by  the  folidity  of  com- 
mon matter ; they  would  exift  together,  but  could  not  detrude 
each  other  from  the  part  of  fpace,  where  they  exift  ; that  is, 
they  could  not  communicate  motion  to  each  other.  No  two 
things  can  influence  or  affeEl  each  other , which  have  not  fame  prop, 
erty  common  to  both  of  them  ; for  to  influence  or  aftedt  another 
body  is  to  give  or  communicate  fome  property  to  it,  that  it  had 
not  before  ; but  how  can  one  body  give  that  to  another,  which 
it  does  not  poflefs  itfelf  ? — The  words  imply,  that  they  muft 
agree  in  having  the  power  or  faculty  of  pofi'efiing  feme  common 
property.  Thus  if  one  body  removes  another  from  the  part  of 
fpace,  that  it  poflefles,  it  muft  have  the  power  of  occupying 
that  fpace  itfelf ; and  if  due  body  communicates  heat  cr  motion 

to 
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to  another,  it  follows,  that  they  have  alike  the  property  of  pof- 
felhng  heat  or  motion. 

Hence  the  fpirit  of  animation,  at  the  time  it  communicates 
6r  receives  motion  from  l'olid  bodies,  muft  itfelf  poflHs  fome 
property  of  folidity.  And  in  confequence  at  the  time  it  re- 
ceives other  kinds  of  motion  from  light,  it  muft  pofftfs  that 
property,  which  light  poffeffes,  to  communicate  that  kind  of 
motion  ; and  for  which  no  language  has  a name,  unlefs  it  may 
be  termed  Vifibility.  And  at  the  time  it  is  ftimulated  into  oth- 
er kinds  of  animal  motion  by  the  particles  of  fapid  and  odorous 
bodies  affefting  the  fenfes  of  tafte  and  fmell,  it  muft  refemble 
thefe  particles  of  flavour,  and  of  odour,  in  poffeffing  fome  fim- 
ilar  or  correfpondent  property  ; and  for  which  language  has  no 
name,  unlefs  we  may  ufe  the  words  Saporofity  and  Odorofity 
for  thofe  common  properties,  which  are  poffeffed  by  our  organs 
of  tafte  and  fmell,  and  by  the  particles  of  fapid  and  odorous 
bodies  ; as  the  words  Tangibility  and  Audibility  may  exprefs 
the  common  propert  y poffeffed  by  our  organs  of  touch,  and  of 
hearing,  and  by  the  folid  bodies,  or  their  vibrations,  which  af- 
fedft  thofe  organs. 

5.  Finally,  though  the  figures  of  bodies  are  in  truth  refem- 
bled  by  the  figure  of  the  part  of  the  organ  of  touch,  which  is 
itimulated  into  motion  ; and  that  organ  refembles  the  folid 
body,  which  ftimulates  it,  in  its  property  of  folidity  j and 
though  the  fenfe  of  hearing  refembles  the  vibrations  of  external 
bodies  in  its  capability  of  being  ftimulated  into  motion  bv  thofe 
vibrations ; and  though  our  other  organs  of  fenfe  refemble  the 
bodies,  that  ftimulate  them,  in  their  capability  of  being  ftimu- 
lated by  them  ; and  we  hence  become  aco^aintea  with  thefe 
properties  of  the  external  world  ; yet  as  we  can  repeat  all  thefe 
motions  of  our  organs  of  fenfe  by  the  efforts  of  volition,  or  in 
confequence  of  the  fenfation  of  pleafure  or  pain,  or  by  their  af- 
fociation  with  other  fibrous  motions,  as  happens  in  our  reveries 
or  in  fleep,  there  would  ftill  appear  to  be  fome  difficulty  in 
demonstrating  the  exiftence  of  any  thing  external  to  us. 

In  our  dreams  we  cannot  determine  this  circumftance,  be- 
caufe  our  power  of  volition  is  fufpended,  and  the  ftimuli  of  ex- 
ternal objects  are  excluded  ; but  in  our  waking  hours  we  can 
compare  our  ideas  belonging  to  one  fenfe  with  thofe  belonging  to 
another,  and  can  thus  diftinguifli  the  ideas  occafioned  by  irrita- 
tion from  thofe  excited  by  fenfation,  volition,  or  alibciation. 
Thus  if  the  idea  of  the  fweetnefs  of  fugar  ffiould  be  excited  in 
our  dreams,  the  whitenefs  and  hardnefs  of  it  occur  at  the  lame 
time  by  affociation  ; and  we  believe  a material  lump. of  fugar 
prefent  before  us.  But  if,  in  our  waking  hours,  tne  idea  ot  the 
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fweetnefs  of  fugar  occurs  to  us,  the  ftimuli  of  furrounding  ob- 
jects, as  the  edge  of  the  table,  on  which  we  profs,  or  green 
colour  of  the  grafs,  on  which  we  tread,  prevent  the  other  ideas 
of  the  hardnefs  and  whitenefs  of  the  fugar  from  being  excited 
by  affociation.  Or  if  they  fhculd  occur,  we  voluntarily  com- 
pare them  with  the  irritative  ideas  of  the  table  or  grafs  above 
mentioned,  and  detect  their  fallacy.  We  can  thus  diftinguifh 
the  ideas  caufed  by  the  ftimuli  of  external  objects  from  thofe, 
which  are  introduced  by  affociation,  fenfation,  or  volition  ; and 
during  our  waking  hours  can  thus  acquire  a knowledge  of  the 
external  world.  Which  nevertheless  we  cannot  do  in  our 
dreams,  becaufe  we  have  neither  perceptions  of  external  bodies, 
nor  the  power  of  volition  to  enable  us  to  compare  them  with 
the  ideas  of  imagination. 

HI.  Of  Vifion. 

Our  eyes  obferve  a difference  of  colour,  or  of  (hade,  in  the 
prominences  and  depreflions  of  objeds,  and  that  thofe  fhades 
uniformly  vary,  when  the  fenfe  of  touch  obferves  any  variation. 
Hence  when  the  retina  becomes  ftimulated  by  colours  or  fhades 
of  light  in  a certain  form,  as  in  a circular  Spot  ; we  know  by 
experience,  that  this  is  a fign,  that  a tangible  body  is  before  us  | 
and  that  its  figure  is  refembled  by  the  miniature  figure  of  the 
part  of  the  organ  of  vifion,  that  is  thus  ftimulated. 

Here  whilft  the  ftimulated  part  of  the  retina  refembles  exad- 
ly  the  vifible  figure  of  the  whole  in  miniature,  the  various  kinds 
of  ftimuli  from  different  colours  mark  the  vifible  figures  of  the 
minuter  parts  ; and  by  habit  we  inftantly  recall  the  tangible 
figures. 

Thus  when  a tree  is  the  objecl  of  fight,  a part  of  the  retina 
refembling  a flat  branching  figure  is  ftimulated  by  various  (hades 
of  colours  j but  it  is  by  fuggeftion,  that  the  gibbofity  of  the 
tree,  and  the  mofs,  that  fringes  its  trunk,  appear  before  us. 
Ihefe  are  ideas  of  fuggeftion,  which  we  feel  or  attend  to,  affo-. 
dated  with  the  motions  of  the  retina,  or  irritative  ideas,  which 
we  do  not  attend  to. 

So  that  though  our  vifible  ideas  referable  in  miniature  the 
outline  of  the  figure  of  coloured  bodies,  in  other  refpeds  they 
ferve  only  as  a language,  which  by  acquired  aflociations  intro- 
duce the  tangible  ideas  of  bodies.  Hence  it  is,  that  this  fenfe 
is  fo  readily  deceived  by  the  art  of  the  painter  to  our  amufe- 
ment  and  inftrutfion.  The  reader  will  find  much  very  curious 
knowledge  on  this  fubjecTt  in  Bilhop  Berkeley’s  Effay  on  Vifion, 
a work  of  great  ingenuity. 

The 
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The  immediate  object  however  of  the  fenfe  of  vifion  is  lijrht ; 
this  fluid,  though  its  velocity  is  fo  great,  appears  to  have  no  per- 
ceptible mechanical  impulfe,  as  was  mentioned  in  the  third 
Section,  but  feems  to  flimulate  the  retina  into  animal  motion 
by  its  tranfmuTion  through  this  part  of  the  fenforium  : for 
though  the  eyes  of  cats  or  other  animals  appear  luminous  in  ob- 
fcure  places  ; yet  it  is  probable,  that  none  of  the  light,  which 
falls  on  the  retina,  is  reflected  from  it,  but  adheres  to  or  enters 
into  combination  with  the  choroide  coat  behind  it. 

The  combination  of  the  particles  of  light  with  opaque  bodies, 
and  therefore  with  the  choroide  coat  of  the  eye,  is  evinced  from 
the  heat  which  is  given  out,  as  in  other  chemical  combinations. 
For  the  fun-beams  communicate  no  heat  in  their  pafiage  through 
tranfparent  bodies,  with  which  they  do  not  combine,  as  the  air 
continues  cool  even  in  the  focus  of  the  largeft  burning-glafies, 
which  in  a moment  vitrifies  a particle  of  opaque  matter. 

IV.  Of  the  Organ  of  Hearing. 

It  is  generally  believed,  that  the  tympanum  of  the  ear  vi- 
brates mechanically,  when  expofed  to  audible  founds,  like  the 
firings  of  one  mufical  inftrument,  when  the  fame  notes  are 
fcruck  upon  another.  Nor  is  this  opinion  improbable,  as  the 
mufcles  and  cartilages  of  the  larinx  are  employed  in  producing 
variety  of  tones  by  mechanical  vibration  : fo  the  mufcles  and 
bones  of  the  ear  feem  adapted  to  increafe  or  diminifh  the  ten- 
fion  of  the  tympanum  for  the  purpofes  of  fimilar  mechanical 
vibrations. 

But  it  appears  from  diflefkion,  that  the  tympanum  is  not  the 
immediate  organ  of  hearing,  but  that,  like  the  humours  and  cor- 
nea of  the  eye,  it  is  only  of  ufe  to  prepare  the  object  for  the 
immediate  organ.  For  the  portio  mollis  of  the  auditory  nerve 
is  not  fpread  upon  the  tympanum,  but  upon  the  veftibulum,  and 
cochlea,  and  femi-circular  canals  of  the  ear  ; while  between  the 
tympanum  and  the  expanfion  of  the  auebtory  nerve  the  cavity  is 
faid  by  Dr.  Cotunnus  and  Dr.  Mechel  to  be  filled  with  water  ; 
as  they  had  frequently  cbferved  by  freezing  the  heads  of  dead 
animals  before  they  difiefted  them  ; and  water  being  a more 
denfe  fluid  than  air  is  much  better  adapted  to  the  propagation 
of  vibrations.  We  may  add,  that  even  the  external  opening  of 
the  ear  is  not  abfolutely  neceflary  for  the  perception  ot  found  : 
for  fome  people,  who  from  thefe  defects  would  have  been  com- 
pletely deaf,  have  ciiftinguifhed  acute  or  grave  founds  by  the  tre- 
mours  of  a (tick  held  between  their  teeth  propagated  along  tits 
bones  of  the  head,  (Kailer.  Phyf.  T V.  p.  ip 5). 
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Hence  it  appears,  that  the  immediate  organ  of  hearing  is 
not  afie&ed  by  the  particles  of  the  air  themfelves,  but  is  ftimu- 
latecl  into  animal  motion  by  the  vibrations  of  them.  And  it  is 
probable  from  the  loofe  bones,  which  are  found  in  the  heads  of 
fome  fifties,  that  the  vibrations  of  water  are  fenfible  to  the  in- 
habitants of  that  element  by  a fimilar  organ. 

The  motions  of  the-atmofphere,  which  we  become  acquainted 
with  by  the  fenfe  of  touch,  are  combined  with  its  folidity, 
weight,  or  vis  inertite  ; whereas  thofe,  that  are  perceived  by 
this  organ,  depend  alone  on  its  elafticity.  But  though  the  vi- 
bration of  the  air  is  the  immediate  obje£k  of  the  fenfe  of  hear- 
ing, yet  the  ideas,  we  receive  by  this  fenfe,  like  thofe  received 
from  light,  are  only  as  a language,  which  by  acquired  afiocia- 
tions  acquaints  us  with  thofe  motions  of  tangible  bodies,  which 
depend  on  their  elafticity  ; and  which  we  had  before  learned 
by  our  fenfe  of  touch. 

V.  Of  Smell  and  of  Tafe. 

The  objects  of  fmell  are  diflolved  in  the  fluid  atmofphere, 
and  thofe  of  tafte  in  the  faliva,  or  other  aqueous  fluid,  for  the 
better  diffufing  them  on  their  refpedtive  organs,  which  feem  to 
be  ftimulated  into  animal  motion  perhaps  by  the  chemical  aft. 
finities  of  thefe  particles,  which  conftitute  the  fapidity  and  odo- 
rofity  of  bodies,  with  the  nerves  of  fenfe,  which  perceive  them. 

Mr.  Volta  has  lately  obferved  a curious  circumftance  relative 
to  our  fenfe  of  tafte.  If  a bit  of  clean  lead  and  a bit  of  clean 
filver  be  feparately  applied  to  the  tongue  and  palate  no  tafte  is 
perceived  ; but  by  applying  them  in  contact  in  refpedt  to  the 
parts  out  of  the  mouth,  and  nearly  fo  in  refpedt  to  the  parts, 
which  are  immediately  applied  to  the  tongue  and  palate,  a fa- 
line  or  acidulous  tafte  is  perceived,  as  of  a fluid  like  a ftream  of 
electricity  pafling  from  one  of  them  to  the  other.  This  new 
application  of  the  fenfe  of  tafte  deferves  further  inveftigation, 
as  it  may  acquaint  us  with  new  properties  of  matter. 

From  the  experiments  above  mentioned  of  Galvani,  Volta, 
Fowler,  and  others,  it  appears,  that  a plate  of  zinc  and  a plate  of 
filver  have  greater  effedf  than  lead  and  filver.  If  one  edge  of  a 
plate  of  filver  about  the  fize  of  half  a crown-piece  be  placed  up- 
on the  tongue,  and  one  edge  of  a plate  of  zinc  about  the  fame 
fize  beneath  the  tongue,  and  if  their  oppoflte  edges  are  then 
brought  into  contadf  before  the  point  of  the  tongue,  a tafte  is 
perceived  at  the  moment  of  their  coming  into  contact  j fecond- 
ly,  if  one  of  the  above  plates  be  put  between  the  upper  lip  and 
the  gum  of  the  fore-teeth,  and  the  other  be  placed  under  the 
Vol.  I.  N tongue. 
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tongue,  and  their  exterior  edges  be  then  brought  into  contact  in 
a darkifh  room,  a flafh  of  light  is  perceived  in  the  eyes. 

Thefe  effedls  I imagine  only  (hew  the  fenfibility  of  our  nerves 
of  fenfe  to  very  fmall  quantities  of  the  eledlric  fluid,  as  it  pafles 
through  them  ; for  I fuppofe  thefe  fenfations  are  occafioned  by 
flight  elediric  fhocks  produced  in  the  following  manner.  By 
the  experiments  publifhed  by  Mr.  Bennet,  with  his  ingenious 
doubler  of  electricity,  which  is  the  greateft  difcovery  made  in 
thatlcience  fince  the  coated  jar,  and  the  education  of  lightning 
from  the  fkies,  it  appears  that  zinc  wras  always  found  minus, 
and  fdver  was  always  found  plus,  when  both  of  them  were  in 
their  feparate  ftate.  Hence,  when  they  are  placed  in  the  man- 
lier above  defcribed,  as  foon  as  their  exterior  edges  come  near- 
ly into  contadl,  fo  near  as  to  have  an  extremely  thin  plate  of  air 
between  them,  that  plate  of  air  becomes  charged  in  the  fame 
manner  as  a plate  of  coated  glafs  ; and  is  at  the  fame  inftant 
difcbarged  through  the  nerves  of  tafle  or  of  fight,  and  gives  the 
fenfations,  as  above  defcribed,  of  light  or  of  faporofity  ; and  on- 
ly fhews  the  great  fenfibility  of  thefe  organs  of  fenfe  to  the  ftim- 
ulus  of  the  electric  fluid  in  fuddenly  pafling  tlnough  them. 

VI.  Of  the  Senfe  of  Heat. 

There  are  many  experiments  in  chemical  writers,  that  evince 
the  exigence  of  heat  as  a fluid  element,  which  covers  and  per- 
vades all  bodies,  and  is  attradled  by  the  folutions  of  fome  of 
them,  and  is  detruded  from  the  combination  of  others.  Thus 
from  the  combinations  of  metals  with  acids,  and  from  thofe 
combinations  of  animal  fluids,  which  are  termed  fecretions,  this 
fluid  matter  of  heat  is  given  out  amongfl  the  neighbouring  bod- 
ies ; and  in  the  folutions  of  falts  in  water,  or  of  water  in  air,  it 
is  abforbed  from  the  bodies,  that  furround  them  ; whilfl  in  its 
facility  in  pafling  through  metallic  bodies,  and  its  difficulty  in 
pervading  refins  and  glafs,  it  refembles  the  properties  of  the 
eledtric  aura  *,  and  is  like  that  excited  by  friction,  and  feems 
like  that  to  gravitate  amongfl  other  bodies  in  its  uncombined 
ftate,  and  to  find  its  equilibrium. 

There  is  no  circumftance  of  more  confequence  in  the  animal 
economy  than  a due  proportion  of  this  fluid  of  heat  ; for  the 
digeftion  of  our  nutriment  in  the  ftomach  and  bowels,  and  the 
proper  qualities  of  all  our  fecreted  fluids,  as  they  are  pioduced 
or  prepared  partly  by  animal  and  partly  by  chemical  procefi'es, 
depend  much  on  the  quantity  of  heat  ; the  excefs  of  which,  or 
its  deficiency,  alike  gives  us  pain,  and  induces  us  to  avoid  the 
circumftances  that  oceafion  them.  And  in  this  the  percep- 
tion 
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tion  of  heat  eflentially  differs  from  the  perceptions  of  the  fenfe 
of  touch,  as  we  receive  pain  from  too  great  preffure  of  folid 
bodies,  but  none  from  the  abfence  of  it.  It  is  hence  probable, 
that  nature  has  provided  us  with  a fet  of  nerves  for  the  percep- 
tion of  this  fluid,  which  anatomifts  have  not  yet  attended  to. 

There  may  be  fome  difficulty  in  the  proof  of  this  aflertion  ; 
if  we  look  at  a hot  fire,  we  experience  no  pain  of  the  optic 
nerve,  though  the  heat  along  with  the  light  muft  be  concentra- 
ted upon  it.  Nor  does  warm  water  or  warm  oil  poured  into 
the  ear  give  pain  to  the  organ  of  hearing  ; and  hence  as  thefe 
organs  of  fenfe  do  not  perceive  fmall  excefles  or  deficiencies  of 
heat  ; and  as  heat  has  no  greater  analogy  to  the  folidity  or  to 
the  figures  of  bodies,  than  it  has  to  their  colours  or  vibrations  ; 
there  feems  no  fufficient  reafon  for  our  afcribing  the  perception 
of  heat  and  cold  to  the  fenfe  of  touch  ; to  which  it  has  gener- 
ally been  attributed,  either  becaufe  it  is  diffufed  beneath  the 
whole  {kin  like  the  fenfe  of  touch,  or  owing  to  the  inaccuracy  of 
our  obfervations,  or  the  defecl  of  our  languages. 

There  is  another  circumftance  wrould  induce  us  to  believe, 
that  the  perceptions  of  heat  and  cold  do  not  belong  to  the  or- 
gan of  touch  ; fince  the  teeth,  which  are  the  leafi:  adapted  for 
the  perceptions  of  folidity  of  figure,  are  the  mod  fenfible  to  heat  cr 
cold  ; whence  we  are  forewarned  from  fwallowing  thofe  mate- 
rials, whofe  degree  of  coldnefs  or  of  heat  would  injure  our  {torn- 
achs. 

The  following  is  an  extract  from  a letter  of  Dr.  R.  W.  Dar- 
win, of  Shrewfbury,  when  he  was  a ftudentat  Edinburgh.  <{  I 
made  an  experiment  yefterday  in  our  hcfpital,  which  much  fa- 
vours your  opinion,  that  the  fenfation  of  heat  and  of  touch  de- 
pend on  different  fets  of  nerves.  A man  who  had  lately  recov- 
ered from  a fever,  and  was  {till  weak,  was  feized  with  violent 
cramps  in  his  legs  and  feet  *,  which  were  removed  by  opiates, 
except  that  one  of  his  feet  remained  infenfible.  Mr.  Ewart 
pricked  him  with  a pin  in  five  or  fix  places,  and  the  patient  de- 
clared he  did  not  feel  it  in  the  leaft,  nor  was  he  fenfible  of  a very 
fmart  pinch.  I then  held  a red-hot  poker  at  fome  diftance,  and 
brought  it  gradually  nearer  till  it  came  within  three  inches, 
when  he  aflerted  that  he  felt  it  quite  diftindtly.  I fuppofe  fome 
violent  irritation  on  the  nerves  of  touch  had  caufed  the  cramps, 
and  had  left  them  paralytic  •,  while  the  nerves  of  heat,  having 
fuffered  no  increafed  ftimulus,  retained  their  irritability.” 

Add  to  this,  that  the  lungs,  though  eafily  {Emulated  into  in- 
flammation, are  not  fenfible  to  heat.  See  Clafs  III.  i.  i.  10. 
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VII.  Of  the  Senfe  of  Extenfion, 

The  organ  of  touch  is  properly  the  fenfe  cf  preflure,  but  the 
mufcular  fibres  themfelves  conftitute  the  organ  of  fenfe,  that 
feels  extenfion.  The  fenfe  of  preflure  is  always  attended  with 
the  ideas  of  the  figure  and  folidity  of  the  object,  neither  of 
which  accompany  our  perception  of  extenfion.  The  whole  fet 
of  mufcles,  whether  they  are  hollow  ones,  as  the  heart,  arteries, 
and  inteftines,  or  longitudinal  ones  attached  to  bones,  contract: 
themfelves,  whenever  they  are  ftimulated  by  forcible  elonga- 
tion ; and  it  is  obfervable,  that  the  white  mufcles,  which 
conftitute  the  arterial  fyftem,  feem  to  be  excited  into  contrac- 
tion from  no  other  kinds  of  ftimulus,  according  to  the  experi- 
ments of  Haller.  And  hence  the  violent  pain  in  tome  inflam- 
mations, as  in  the  paronychia,  obtains  immediate  relief  bv  cut- 
ting the  membrane,  that  was  ftretched  by  the  tumour  of  the 
fubjacent  parts. 

Hence  the  whole  mufcular  fyllem  may  be  confidered  as  one 
organ  of  fenfe,  and  the  various  attitudes  of  the  body,  as  ideas  be- 
longing to  this  organ,  of  many  of  which  we  are  hourly  con- 
fcious,  while  many  others,  like  the  irritative  ideas  of  the  other 
fenfes,  are  performed  without  our  attention. 

"When  the  mufcles  of  the  heart  ceafe  to  aft,  die  refluent 
blood  again  diftends  or  elongates  them  ; and  thus  irritated  drey 
contract  as  before.  The  fame  happens  to  the  arterial  fyftem, 
and  I fuppofe  to  the  capillaries,  inteftines,  and  various  glands  of 
the  body. 

When  the  quantity  of  urine,  or  of  excrement,  diftends  the 
bladder,  or  reftum,  thofe  parts  contract,  and  exclude  their  con- 
tents, and  many  other  mufcles  by  aflociation  aft  along,  with 
them  ; but  if  thefe  evacuations  are  not  foon  complied  with, 
pain  is  produced  by  a little  further  extenfion  of  the  mufcular  fi- 
bres : a iimilar  pain  is  caufed  in  the  mufcles,  when  a limb  is 
much  extended  for  the  reduction  of  diflocated  bones  ; and  in 
the  punifhment  of  the  rack  : and  in  the  painful  cramps  of  the 
calf  of  the  leg,  or  of  other  mufcles,  for  a greater  degree  of  con- 
traction of  a mufcle,  than  the  movement  of  the  two  bones,  to 
which  its  ends  are  affixed,  will  admit  of,  muft  give  fimilar  pain 
to  that,  which  is  produced  by  extending  it  beyond  its  due 
length.  And  the  pain  from  punctures  or  incifions  arifes  from 
the  uiftention  of  the  fibres,  as  the  knife  pafles  through  them  5 
for  it  nearly  ceafes  as  foon  as  the  divifion  is  completed. 

All  thefe  motions  of  the  mufcles,  that  are  thus  naturally  ex- 
cited by  the  ftimulus  of  diftending  bodies,  are  alfo  liable  to  be 
called  into  ftrong  aft  ion  by  their  catenation  with  the  irritations 
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or  fenfations  produced  by  the  momentum  of  the  progrefTive  par- 
ticles of  blood  in  the  arteries,  as  in  inflammatory  fevers,  or  by 
acrid  fubdances  on  other  fenfible  organs,  as  in  the  ftrangury,  or 
tenefmus,  or  cholera. 

We  fhall  conclude  this  account  of  the  fenfe  of  extenfionby 
obferving,  that  the  want  of  its  object  is  attended  with  a difagree- 
able  fenfation,  as  well  as  the  excefs  of  it.  In  thofe  hollow  muf- 
cles,  which  have  been  accuftomed  to  it,  this  difagreeable  fenfa- 
tion is  called  faintnefs,  emptinefs,  and  finking ; and,  when  it 
arifes  to  a certain  degree,-  is  attended  with  fyncope,  or  a total 
ouiefcence  of  all  motions,  but  the  internal  irritative  ones,  as 
happens  from  fudden  lofs  of  blood,  or  in  the  operation  of  tap- 
ping in  the  dropfy. 

VIII.  Of  the  Appetites  of  Hunger,  Thirf,  Heat,  Extcnfwn,  the  want 

of  Frefh  Air,  Animal  Love,  and  the  Suckling  of  Children. 

Hunger  is  mod  probably,  perceived  by  thofe  numerous  rami- 
fications of  nerves  that  are  feen  about  the  upper  opening  of  the 
ftomach ; and  third  by  the  nerves  about  the  fauces,  and  the  top 
of  the  gula.  The  ideas  of  thefe  fenfes  are  few  in  the  generality 
of  mankind,  but  are  more  numerous  in  thofe,  who  by  difeafe,  or 
indulgence,  defire  particular  kinds  of  foods  or  liquids. 

A fenfe  of  heat  has  already  been  fpoken  of,  which  may  with 
propriety  be  called  an  appetite,  as  we  painfully  defire  it,  when  it 
is  deficient  in  quantity. 

The  fenfe  of  extenfion  may  be  ranked  amongd  thefe  appe- 
tites, fince  the  deficiency  of  its  objeifi:  gives  difagreeable  fenfa- 
tion ; when  this  happens  in  the  arterial  fydem,  it  is  called  faint- 
nefs, and  feems  to  bear  fome  analogy  to  hunger  and  to  cold  ; 
which  like  it  are  attended  with  emptinefs  of  a part  of  the  vafcu- 
lar  fydem. 

The  fenfe  of  want  of  frefh  air  has  not  been  attended  to,  but 
is  as  didinft  as  the  others,  and  the  fird  perhaps  that  we  experi- 
ence after  our  nativity ; from  the  want  of  the  objecl  of  this 
fenfe  many  difeafes  are  produced,  as  the  jail-fever,  plague,  and 
other  epidemic  maladies.  Animal  love  is  another  appetite, 
which  occurs  later  in  life,  and  the  females  of  lactiferous  animals 
have  another  natural  inlet  of  pleafure  or  pain  from  the  fuckling 
their  offspring.  The  want  of  which,  either  owing  to  the  death 
of  their  progeny,  or  to  the  falhion  of  their  country,  has  been  fa- 
tal to  many  of  the  fex.  The  males  have  alfo  pe£Ioral  glands, 
which  are  frequently  turgid  with  a thin  milk  at  their  nativity, 
and  are  furnilhed  with  nipples,  which  ere£l  on  titillation  like 
thole  of  the  female  j but  which  feem  now  to  be  of  no  further 
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life,  owing  perhaps  to  fome  change  which  thefe  animals  have 
undergone  in  the  gradual  progreffion  of  the  formation  of  the 
earth,  and  of  all  that  it  inhabit. 

Thefe  feven  laft  mentioned  fenfes  may  properly  be  termed 
appetites,  as  they  differ  from  thofe  of  touch,  light,  hearing,  tafte, 
and  fmell,  in  this  refpeCt  ; that  they  are  affeCted  with  pain  as 
well  by  the  defedl  of  their  objeCts  as  by  the  excefs  of  them, 
which  is  not  fo  in  the  latter.  Thus  cold  and  hunger  give  us 
pain,  as  well  as  an  excefs  of  heat  or  fatiety ; but  it  is  not  fo 
with  darknefs  and  filence. 

IX.  Before  we  conclude  this  Section  on  the  organs  of  fenfe, 
we  muft  obferve,  that,  as  far  as  we  know,  there  are  many  more 
fenfes  than  have  been  here  mentioned,  as  every  gland  feems  to 
be  influenced  to  feparate  from  the  blood,  or  to  abforb  from  the 
cavities  of  the  body,  or  from  the  atmofphere,  its  appropriated 
fluid,  by  the  ftimulus  of  that  fluid  on  the  living  gland  ; and  not 
by  mechanical  capillary-  abforption,  nor  by  chemical  affinity. 
Hence  it  appears,  that  each  of  thefe  glands  muft  have  a peculiar 
organ  to  perceive  thefe  irritations,  but  as  thefe  irritations  are  not 
fucceeded  by  fenfation,  they  have  not  acquired  the  names  of 
fenfes. 

However  when  thefe  glands  are  excited  into  motions  ftronger 
than  ufual,  either  by  the  acrimony  of  their  fluids,  or  by  their 
own  irritability  being  much  increafea,  then  the  fenfation  of  pain 
is  produced  in  them  as  in  all  the  other  fenfes  of  the  body ; and 
thefe  pains  are  all  of  different  kinds,  and  hence  the  glands  at 
this  time  really  become  each  a different  organ  of  fenfe,  though 
thefe  different  kinds  of  pain  have  acquired  no  names. 

Thus  a great  excefs  of  light  does  not  give  the  idea  of  light  but 
of  pain  ; as  in  forcibly  opening  the  eye  when  it  is  much  infla- 
med. The  great  excefs  of  preffure  or  diftention,  as  when  the 
point  of  a pin  is  preffed  upon  our  fkin,  produces  pain,  (and  when 
this  pain  of  the  fenfe  of  diftention  is  flighter,  it  is  termed  itch- 
ing, or  tickling),  without  any  idea  of  folidity  or  of  figure  : an 
excefs  of  heat  produces  finarting,  of  cold  another  kind  of  pain  ; 
it  is  probable  by  this  fenfe  of  heat  the  pain  produced  by  cauftic 
bodies  is  perceived,  and  of  electricity,  as  ail  thefe  are  fluids,  that 
permeate,  diftend,  or  decompofe  the  parts  that  fed  them. 
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SECT.  XV. 

OF  THE  CLASSES  OF  IDEAS. 

I.  i.  Ideas  received  in  tribes.  2.  V/e  combine  them  further,  or  ah- 
Jlraci  from  ihefe  tribes.  3.  Complex  ideas.  4.  Compounded 
ideas.  5.  Simple  ideas,  modes , fulfiances, relations,  general  ideas „ 
6.  Ideas  of  ref  exion.  7.  Memory  and  imagination  imperfectly 
defined.  Ideal  prefence.  Memorandum-rings.  II.  I.  Irrita- 
tive ideas.  * Perception . 2.  Senfitive  ideas , imagination.  3. 

Voluntary  ideas,  recollection.  4.  Ajfociated  ideas,  figgefiion. 
III.  1.  Definitions  of  perception,  memory.  2.  Re afoning,  judg- 
ment, doubting , difiinguifhing,  comparing.  3.  Invention.  4. 
Confcioufnefs.  5.  lndentity.  6.  Lapfe  of  time.  7.  Freewill. 

1.  1.  As  the  conftituent  elements  of  the  material  world  are 
only  perceptible  to  our  organs  of  fenfe  in  a date  of  combination  ; 
it  follows,  that  the  ideas  or  fenfual  motions  excited  by  them,  are 
never  received  fingly,  but  ever  with  a greater  or  lefs  degree  of 
combination.  So  the  colours  of  bodies  or  their  hardnefles  oc- 
cur with  their  figures : every  fmell  and  tafte  has  its  degree  of 
pungency  as  well  as  its  peculiar  flavour  : and  each  note  in  mufic 
is  combined  with  the  tone  of  fome  inflrument.  It  appears  from 
hence,  that  we  can  be  fenfible  of  a number  of  ideas  at  the  fame 
time,  fuch  as  the  whitenefs,  hardnefs,  and  coldnefs  of  a fnow- 
ball,  and  can  experience  at  the  fame  time  many  irritative  ideas 
of  furrounding  bodies,  which  we  do  not  attend  to,  as  mentioned 
in  Section  VII.  3.  2.  But  thofe  ideas  which  belong  to  the  fame 
fenfe,  feem  to  be  more  eafily  combined  into  fynchronous  tribes, 
than  thofe  which  were  not  received  by  the  fame  fenfe,  as  we 
can  more  eafily  think  of  the  whitenefs  und  figure  of  a lump  of 
fugar  at  the  fame  time,  than  the  whitenefs  and  fweetnefs  of  it. 

2.  As  thefe  ideas,  or  fenfual  motions,  are  thus  excited  with 
greater  or  lefs  degrees  of  combination  ; fo  we  have  a power, 
when  we  repeat  them  either  by  our  volition  or  fenfation,  to  in- 
creafe  or  diminifh  this  degree  of  combination,  that  is,  to  form 
compounded  ideas  from  thofe,  which  were  more  Ample  ; and  ab- 
jftracT  ones  from  thofe,  which  were  more  complex,  when  they 
were  firft  excited  ; that  is,  we  can  repeat  a part  or  the  whole  of 
thofe  fenfual  motions,  which  did  conftitute  our  ideas  of  percep- 
tion ; and  the  repetition  of  which. now  conftitutes  our  ideas  of 
recollection,  or  of  imagination. 

3.  Thofe  ideas,  which  we  repeat  without  change  of  the  quan- 
tity of  that  combination,  with  which  we  firft  received  them,  are 

called 
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called  complex  ideas,  as  when  you  recollect  Weftminfter  Ab- 
bey, or  the  planet  Saturn  : but  it  mud  be  obferved,  that  thefe 
complex  ideas,  thus  re-excited  by  volition,  fenfation,  or  affocia- 
tion,  are  feldom  perfeft  copies  of  their  correfpondent  percep- 
tions, except  in  our  dreams,  where  other  external  objects  do  not 
detradt  our  attention. 

4.  Triofe  ideas,  which  are  more  complex  than  the  natural  ob- 
jects that  fir  ft  excited  them,  have  been  called  compounded  ideas, 
as  when  we  think  of  a fphinx,  or  griffin. 

5.  And  thofe  that  are  lefs  complex  than  the  correfpondent 
natural  objects,  have  been  termed  abftracted  ideas  : thus  fweet- 
nefs,  and  whitenefs,  and  folidity,  are  received  at  the  fame  time 
from  a lump  of  fugar,  yet  I can  recollect  any  of  thefe  qualities 
without  thinking  of  the  others,  that  were  excited  along  with 
them.  See  Sect.  XVI.  1 7. 

When  ideas  are  fo  far  abftrafted  as  in  the  above  example, 
they  have  been  termed  Ample  by  the  writers  of  metaphyGcs,  and 
feem  indeed  to  be  more  complete  repetitions  of  the  ideas  or  ten- 
fua.1  motions,  originally  excited  by  external  objects. 

Other  daffies  of  thefe  ideas,  where  the  abftraction  has  not  been 
fo  great,  have  been  termed,  by  Mr.  Locke,  modes,  fubftances, 
and  relations,  bi*t  they  feem  only  to  differ  in  their  degree  of  ab- 
ftraction  from  the  complex  ideas  that  were  at  firft  excited ; for 
as  thefe  complex  or  natural  ideas  are  themfelves  imperfect  copies 
of  their  correfpondent  perceptions,  fo  thefe  abftract  or  general 
ideas  are  only  ftill  more  imperfect  copies  of  the  fame  percep- 
tions. Thus  when  I have  feen  an  object  but  once,  as  a rhinoce- 
ros, my  abftract  idea  cf  this  animal  is  the  fame  as  my  complex 
one.  I may  think  more  or  lefs  diftinftly  of  a rhinoceros,  but  it 
is  the  very  rhinoceros  that  I faw,  or  fome  part  or  property  of 
him,  which  recurs  to  my  mind. 

But  when  any  clafs  of  complex  objects  becomes  the  fubject  cf 
converfation,  of  which  I have  feen  many  individuals,  as  a cable 
or  an  army,  fome  property  or  circumftance  belonging  to  in  is 
peculiarly  alluded  to  ; and  then  I feel  in  my  own  mind,  that  my 
abftract  idea  of  this  complex  objeft  is  only  an  idea  of  that  parr, 
property,  or  attitude  of  it,  that  employs  the  prefent  converfation, 
and  varies  with  every  fentence  that  is  fpoken  concerning  it.  So 
if  any  one  (hould  fay,  “one  may  fit  upon  a horfe  fafer  than  0:1 
a camel,”  my  abftract  idea  of  the  two  animals  includes  only  ail 
outline  of  the  level  back  of  the  one,  and  the  gibbolity  on  the 
back  of  the  other.  What  noife  is  that  in  the  ltreet  ? — Some 
horfes  trotting  over  the  pavement.  Here  my  idea  of  the  hones 
includes  principally  the  fha^e  and  motion  of  their  legs.  So 
alfo  the  abftract  ideas  of  goodnefs  and  courage  are  ftill  move  im- 
perfect 
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perfect  reprefentations  of  the  objects  they  were  received  from  j 
for  here  we  abftrad  the  material  parts,  and  recollect  only  the 
qualities. 

Thus  we  abftradf  fo  much  from  fame  of  our  complex  ideass 
that  at  length  it  becomes  difficult  to  determine  of  what  percepi 
tion  they  partake  ; and  in  many  inftances  our  idea  feems  te  be 
no  other  than  of  the  found  or  letters  of  the  word,  that  ftailds 
for  the  collective  tribe,  of  which  we  are  faid  to  have  an  abftracted 
idea,  as  noun,  verb,  chimsra,  apparition. 

Mr.  Horne  Tooke  alfo,  in  his  Diverfions  of  Purley,  haS  Very 
ingeniouily  ffiewn,  that  what  were  called  general  ideas,  are  in 
reality  only  general  terms ; or  words  which  fignify  any  parts  of 
a complex  object.  Whence  arifes  much  error  in  our  verbal 
reafoning,  as  the  fame  word  has  different  fignifications.  And 
hence  thofe,  who  can  think  without  words,  reafon  more  accu- 
rately than  thofe,  who  only  compare  the  ideas  fuggefted  by- 
words ; a rare  faculty,  which  diftinguiffies  the  writers  of  phi= 
lofophy  from  thofe  of  fophiftry.  See  Clafs  III.  2.  2.  3. 

6.  Ideas  have  been  divided  into  thofe  of  perception  and  thofe 
of  reflection,  but  as  whatever  is  perceived  mult  be  externa!  to 
the  organ  that  perceives  it,  all  our  ideas  mult  originally  be  ideas 
of  perception. 

7.  Others  have  divided  our  ideas  into  thofe  of  memory  and 
thofe  of  imagination  ; they  have  faid  that  a recolledtion  of  ideas 
in  the  order  they  were  received  conllitutes  memory,  and  with- 
out that  order  imagination  ; but  all  the  ideas  of  imagination,  ex- 
cepting the  few  that  are  termed  Ample  ideas,  are  parts  of  trains 
or  tribes  in  the  order  they  were  received  ; as  if  I think  of  a 
fphinx,  or  a griffin,  the  fair  face,  bofom,  wings,  claws,  tail,  are 
all  complex  ideas  in  the  order  they  were  received : and  it  be- 
hoves the  writers,  who  adhere  to  this  definition,  to  determine, 
how  finall  the  trains  muff  be,  that  {hall  be  called  imagination  5 
and  how  great  thofe,  that  ffiall  be  called  memory. 

Others  have  thought  that  the  ideas  of  memory  have  a greater 
vivacity  than  thofe  of  imagination : but  the  ideas  of  a perfon  in 
fleep,  or  in  a waking  reverie,  where  the  trains  connected  with 
fenfation  are  uninterrupted,  are  more  vivid  and  diftincl  than 
thofe  of  memory,  fo  that  they  cannot  be  diftinguiffied  by  this 
criterion. 

The  very  ingenious  author  of  the  Elements  of  Criticifm  has 
clefcribcd  what  he  conceives  to  be  a fpecies  of  memory,  and  calls 
it  ideal  prefence  ; but  the  inftances  he  produces  are  the  reveries 
of  fenfation,  and  are  therefore  in  truth  connexions  of  the  imag- 
ination, though  they  are  recalled  in  the  order  they  were  received. 

The  ideas  connected  by  affociation  are  in  common  dilcourfe 
Vql.  I,  O attributed 
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attributed  to  memory,  as  we  talk  of  memorandum-rings,  and 
tie  a knot  on  our  handkerchiefs  to  bring  fomething  into  our 
minds  at  a difh.nce  of  time.  And  a fchool-boy  who  can  repeat 
a thoufand  unmeaning  lines  in  Lilly’s  Grammar,  is  faid  to  have 
a good  memory.  But  thefe  have  been  already  {hewn  to  belong 
to  the  clafs  of  affociation  ; and  are  termed  ideas  of  fuggeftion. 

II.  Laftly,  the  method  already  explained  of  clafling  ideas  into 
thofe  excited  by  irritation,  fenfation,  volition,  or  axTociation,  we 
hope  will  be  found  more  convenient  both  for  explaining  the 
operations  of  the  mind,  and  for  comparing  them  with  thofe  of 
the  body  ; and  for  the  illuftration  and  the  cure  of  the  difeafes  of 
both,  and  which  we  {hall  here  recapitulate. 

1.  Irritative  ideas  t^e  thofe,  which  are  preceded  by  irritation, 
which  is  excited  by  objects  external  to  the  organs  of  fenfe  : as 
the  idea  of  that  tree,  which  either  I attend  to,  or  which  I flruri 
in  walking  near  it  without  attention.  In  the  former  cafe  it  ia 
termed  perception,  in  the  latter  it  is  termed  fimply  an  irritative 
idea. 

2.  Senfitive  ideas  are  thofe,  which  are  preceded  by  the  fen- 
fation of  pleafure  or  pain  ; as  the  ideas,  which  conftitute  our 
dreams  or  reveries,  this  is  called  imagination. 

3.  Voluntary  ideas  are  thofe,  which  are  preceded  by  voluntary 
exertion,  as  when  I repeat  the  alphabet  backwards  : this  is  call- 
ed recollection. 

4.  Affociate  ideas  are  thofe,  which  are  preceded  bv  other 
ideas  or  mufcular  motions,  as  when  we  think  over  or  repeat  the 
alphabet  by  rote  in  its  ufual  order  ; or  ling  a tune' we  are  accuf- 
tcmed  to  ; this  is  called  fuggeftion. 

III.  1 . Perceptions  fignify  thofe  ideas,  which  are  preceded  by 
irritation  and  fucceeded  by  the  fenfation  of  pleafure  or  pain, 
for  whatever  excites  our  attention  interefts  us ; that  is,  it  is  ac- 
companied with  pleafure  or  pain  ; however  flight  may  be  the 
degree  or  quantity  of  either  of  them. 

The  word  memory  includes  two  clafles  of  ideas,  either  thofe 
which  are  preceded  by  voluntary  exertion,  or  thofe  which  are 
fuggefted  by  their  aflociations  with  other  ideas. 

2.  Reafoning  is  that  operation  of  the  fenforium,  by  which  we 
excite  two  or  many  tribes  of  ideas  ; and  then  re-excite  the  ideas, 
in  which  they  differ,  or  correfpond.  If  we  determine  this  differ- 
ence, it  is  called  judgment;  if  we  in  vain  endeavour  to  deter- 
mine it,  it  is  called  doubting. 

If  we  re-excited  the  ideas,  in  which  they  differ,  it  is  called 
diftinguifhing.  If  we  re-excite  thofe  in  w hich  they  correfpond, 
it  is  called  comparing. 

3.  Invention  i-  :;n  operation  of  the  fenforium,  by  which  we 
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voluntarily  continue  to  excite  one  train  of  ideas,  fuppofe  the  de- 
fign  of  raifing  water  by  a machine  ; and  at  the  fame  time  attend 
to  all  other  ideas,  which  are  connedked  with  this  by  every  kind 
of  catenation  ; and  combine  or  feparate  them  voluntarily  for  the 
purpofe  of  obtaining  fome  end. 

For  we  can  create  nothing  new,  we  can  only  combine  or  fepa- 
rate the  ideas,  which  we  have  already  received  by  our  percep- 
tions : thus  if  I wifti  to  reprefent  a moniker,  I call  to  my  mind 
the  ideas  of  every  thing  difagreeable  and  horrible,  and  combine 
the  naftinefs  and  gluttony  of  a hog,  the  ftupidity  and  obftinacy 
of  an  afs,  with  the  fur  and  awkwardnefs  of  a bear,  and  call  the 
new  combination  Caliban.  Yet  fuch  a monfter  may  exift  in 
nature,  as  all  his  attributes  are  parts  of  nature.  So  when  I wiflr 
to  reprefent  every  thing,  that  is  excellent  and  amiable  ; when  I 
combine  benevolence  with  cheerfulnefs,  wifdom,  knowledge, 
tafte,  wit,  beauty  of  perfon,  and  elegance  of  manners,  and  affo- 
ciate  them  in  one  lady  as  a pattern  to  the  world,  it  is  called  in- 
vention ; yet  fuch  a perfon  may  exift, — -fuch  a perfon  does  ex- 
ift ! — It  is , who  is  as  much  a monfter  as  Caliban, 

4.  In  refpedk  to  confcioufnefs,  we  are  only  confcious  of  our 
exiftence,  when  we  think  about  it ; as  we  'only  perceive  the 
lapfe  of  time,  when  we  attend  to  it ; when  we  are  bufied  about 
other  objedts,  neither  the  lapfe  of  time  nor  the  confcioufnefs  of 
our  own  exiftence  can  occupy  our  attention.  Hence,  when  v/e 
think  of  our  own  exiftence,  we  only  excite  abftradked  or  reflex 
ideas  (as  they  are  termed),  of  our  principal  pleafures  or  pains,  of 
our  deiires  or  averfions,  or  of  the  figure,  folidity,  colour,  or 
other  properties  of  our  bodies,  and  call  that  adk  of  the  fenfori- 
um  a conlcioufnefs  of  eur  exiftence.  Some  philofophers,  I be- 
lieve it  is  Des  Cartes,  has  faid,  <c  I think,  therefore  I exift.” 
But  tins  is  not  right  reafoning,  becaufe  thinking  is  a mode  of 
exiftence ; and  it  is  thence  only  faying,  « I exift,  therefore  I 
exift.”  For  there  are  three  modes  of  exiftence,  or  in  the  lan- 
guage of  grammarians  three  kinds  of  verbs.  Firft,  limply  I am, 
or  exift.  Secondly,  I am  adding,  or  exift  in  a ftate  of  adkivity, 
as  I move.  Thirdly,  I am  fuffering,  or  exift  in  a ftate  of  being 
adked  upon,  as  I am  moved.  The  when,  and  the  where,  as  ap- 
plicable to  this  exiftence,  depends  on  the  fucceflive  motions  of 
our  own  or  of  other  bodies;  and  on  their  refpeckive  fixations, 
as  fpoken  of,  Sedk.  XIV.  2.  5. 

5.  Our  identity  is  known  by  our  acquired  habits  cr  catenated 
trains  of  ideas  and  mufcular  motions  ; and  perhaps,  when  we 
compare  infancy  with  old  age,in  thofe  alone  can  our  identity  be 
fuppofed  to  exift.  For  what  elfe  is  there  of  Similitude  between 
the  firft  fpeck  of  living  entity  and  the  mature  man  ?— -every  de- 
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duCtion  of  reafoning,  every  fentiment  or  pafiion,  with  every  fibre 
of  the  corporeal  part  of  our  fyflem,  has  been  fubjecl  almofl  to 
annual  mutation  ; while  fome  catenations  alone  of  our  ideas  and 
mufcular  aflions  have  continued  in  part  unchanged. 

By  the  facility,  with  which  we  can  in  our  waking  hours  vol- 
untarily produce  certain  fuccefiive  trains  of  ideas,  we  know  by 
experience,  that  we  have  before  reproduced  them  ; that  is,  we 
are  conicious  of  a time  of  our  exigence  previous  to  the  prefent 
time  ; that  is,  of  our  identity  now  and  heretofore.  It  is  thefe 
habits  of  action,  thefe  catenations  of  ideas  and  mufcular  mo- 
tions, which  begin  with  life,  and  only  terminate  with  it ; and 
which  we  can  in  fome  meafure  deliver  to  our  pofterity  ; as  ex- 
plained in  Sedl.  XXXIX. 

7 6.  When  the  progrefi'ive  motions  of  external  bodies  make  a 
part  of  our  prefent  catenation  of  ideas,  we  attend  to  the  lapfe  of 
time  •,  which  appears  the  longer,  the  more  frequently  we  thus 
attend  to  it ; as  when  we  expedt  fomething  at  a certain  hour, 
which  much  interefts  us,  whether  it  be  an  agreeable  or  difagree- 
able  event  5 or  when  we  count  the  palling  feconds  on  a ftop- 
watch. 

When  an  idea  of  our  own  perfon,  or  a reflex  idea  of  our 
pleasures  and  pains,  defires  and  averfions,  makes  a part  of  this 
catenation,  it  is  termed  confcioufnefs ; and  if  this  idea  of  con. 
fcioufnefs  makes  a part  of  a catenation,  which  we  excite  by  rec- 
ollection, and  know  by  the  facility  with  which  we  excite  it,  that 
we  have  before  experienced  it,  it  is  called  identity,  a;  explained 
above, 

7.  In  refpedfe  to  freewill,  it  is  certain,  that  we  cannot  will  to 
think  of  a new  train  of  ideas,  without  previoufly  thinking  of  the 
firll  link  of  it  ; as  I cannot  will  to  think  of  a black  fwan,  with- 
out previoufly  thinking  of  a black  fwan.  But  if  I now  think  of 
3 tail,  I can  voluntarily  recoiled*  all  animals,  which  have  tails  ; 
any  will  is  fo  far  free,  that  I can  purfue  ‘the  ideas  linked  to  this 
idea  of  tail,  as  far  as  my  knowledge  of  the  fubjecl  extends  ; but 
£0  will  without  motive  is  to  will  without  defre  or  averfion  ; 
which  is  as  abfurd  as  to  feel  without  pleafure  or  pain  ; they  are 
both  foleeums  in  the  terms.  So  far  arc  we  governed  by  the 
catenations  of  motions,  which  affect  both  the  body  and  the  mind 
of  man,  and  which  begin  with  our  irritability,  and  end  with  it* 
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SECT.  XVI, 

Or  INSTINCT. 

HAUD  EQUIBEM  CREDO,  QUIA  SIT  DIVIN1TUS  1LLIS 
1NGENIUM,  AUT  RERUM  EATO  PRUDENT1A  MAJOR. 

YIRG.  GEORG.  L.  I.  4I3'-. 

I.  Infinitive  actions  defined.  Of  connate  pajfons.  II.  Of  the fen- 
fations  and  motions  of  the  foetus  in  the  womb.  III.  Some  animals 
are  more  perfeBly  formed  than  othtrs  before  nativity.  Of  learn- 
ing to  walk.  IV.  Of  the  J wallowing , breathing, fucking, pecking, 
and  lapping  of  young  animals.  V.  Of  the  fenfe  of fmeti,  and  its 
ufes  to  animals.  Why  cats  do  not  eat  their  kittens.  VI.  Of  the 
accuracy  of  fight  in  mankind , and  their fenfe  cf  beauty.  Of  the 
fenfe  of  touch  in  elephants , monkies , beavers , men.  VII.  Of  nat- 
ural language.  VIII.  The  origin  of  natural  language  ; i.  the 
language  of  fear;  2-  of  grief  ; 3.  of  tender  pleafure  ; 4.  of [e- 
rene  pleafure  ; 5.  of  anger  ; 6.  of  attention.  IX.  Artificial  lan- 
guage of  turkies,  hens , ducklings , wagtails , cuckoos , rabbits,  dogs, 
(ind  nightingales.  X.  Of  mafic  ; of  tooth-edge  ; of  a good  ear  ; 
of  architecture.  XI.  Of  acquired  knowledge  ; of  foxes,  rooks , 
fieldfares , lapwings,  dogs , cats , horfes,  crows,  pelicans,  the  tiger , 
and  rattlefnake.  XII.  Of  birds  of  pafage,  dormice , fnakes,  batsy 
f wallows , quails,  ring-doves,  the  fare,  chaffinch,  hoopoe,  chatterer , 
hawfinch,  crofs-bill,  rails  and  cranes.  XIII.  Of  birds'  nefs  ; of 
the  cuckoo  ; of [wallows'  nefs  ; of  the  taylor  bird.  XIV.  Of  the 
old  foldier  ; of  haddocks,  cods,  and  dog-f/h  ; of  the  remora  ; of 
crabs,  herrings,  and falmon.  XV.  Offpide'rs,  caterpillars , ants, 
and  the  ichneumon.  XVI.  1.  Of  loafs,  gnats ; 2.  bees  ; 3. 
dormice,  files,  worms , ants,  and  wafps.  XVII.  Of  the  faculty 
that  dfinguijhes  man  from  the  brutes. 

I.  All  thofe  internal  motions  of  animal  bodies,  which  con- 
tribute to  digeft  their  aliment,  produce  their  fecreiions,  repair 
their  injuries,  or  increafe  their  growth,  are  performed  without 
our  attention  or  confcioufnefs.  They  exift  as  well  in  our  deep, 
as  in  our  waking  hours,  as  well  in  the  fetus  during  the  time 
of  geftation,  as  in  the  infant  after  nativity,  and  proceed  with 
equal  regularity  in  the  vegetable  as  in  the  animal  fyftem.  Thefe 
motions  have  been  {hewn  in  a former  part  of  this  work  to  de- 
pend on  the  irritations  of  peculiar  fluids,  and  as  they  have  never 
been  clafled  amongfl:  the  inftinctive  actions  of  animals,  are  pre- 
cluded from  our  prefent  difquifition. 
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But  all  thofe  actions  of  men  or  animals,  that  are  attended 
with  conlcioufnefs,  and  feem  neither  to  have  been  directed  by 
their  appetites,  taught  by  their  experience,  nor  deduced  from  ob- 
fervation  or  tradition,  have  been  referred  to  the  power  of  in- 
jtinft.  And  this  power  has  been  explained  to  be  a divine  fme- 
thing , a kind  of  infpiration  ; whilft  the  poor  animal,  that  poflelT- 
es  it,  has  been  thought  little  better  than  a machine  ! 

The  irhfomenefs , that  attends  a continued  attitude  of  the  body, 
or  the  pains , that  we  receive  from  heat,  cold,  hunger,  or  other 
injurious  circumftances,  excite  us  to  general  locomotion  : and  our 
fenfes  are  fo  formed  and  conftituted  by  the  hand  of  nature,  that 
certain  objects  prefent  us  with  pleafure,  others  with  pain,  and 
we  are  induced  to  approach  and  embrace  thefe,  to  avoid  and 
abhor  thofe,  as  fuch  fenfations  direft  us. 

Thus  the  palates  of  fome  animals  are  gratefully  affected  by 
the  maftication  of  fruits,  others  of  grains,  and  others  of  fleflr  ; 
and  they  are  thence  inftigated  to  attain,  and  confume  thofe  ma- 
terials ; and  are  furnifhed  with  powers  of  mufcular  motion,  and 
of  digeftion  proper  for  fuch  purpofes. 

Thefe  fenfations  and  defires  conflitute  a part  of  our  fyftem,  as 
our  mufcles  and  bones  conftitute  another  part  : and  hence  they 
may  alike  be  termed  natural  or  connate ; but  neither  of  them  can 
properly  be  termed  injlinciive  : as  the  word  inftindt  in  its  ufual 
acceptation  refers  only  to  the  actions  of  animals,  as  above  ex- 
plained : the  origin  of  thefe  aflions  is  tire  fubjedl  of  our  prefent 
inquiry. 

The  reader  is  entreated  carefully  to  attend  to  this  definition 
of  inftinctive  ad  ions  t left  by  ufing  the  word  inftinift  without  ad- 
joining any  accurate  idea  to  it,  he  may  not  only  include  the  nat- 
ural defires  of  love  and  hunger,  and  the  natural  fenfations  of 
pain  or  pleafure,  but  the  figure  and  contexture  of  the  body,  and 
tire  faculty  of  reafon  itfelf,  under  this  general  term. 

II.  We  experience  fome  fenfations,  and  perform  fome  ac- 
tions before  our  nativity  ; the  fenfations  of  cold  and  warmth, 
agitation  and  reft,  fulnefs  and  inanition,  are  inftances  of  the 
former  and  the  repeated  flruggles  of  the  limbs  of  the  foetus, 
which  begin  about  the  middie  of  geftation,  and  thofe  motions 
bv  which  it  frequently  wraps  tire  umbilical  chord  around  its 
neck  or  body,  and  even  fometimes  ties  it  in  a knot  ; are  inftan- 
ces of  the  latter.  (Smeliie’s  Midwifery,  Vol.  I.  p.  182.) 

By  a due  attention  to  thefe  circumftances  many  of  the  ac- 
tions of  young  animals,  which  at  firft  fight  feemed  only  referable 
to  an  inexplicable  inftinft,  will  appear  to  have  been  acquired  like 
air  other  animal  .rdtions,  that  are  attended  with  confcioufaels, 
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by  the  repeated  efforts  of  our  mufcles  under  the  conduct  of  our  fenf ac- 
tions or  defires . 

The  chick  in  the  {hell  begins  to  move  its  feet  and  legs  on 
the  fixth  day  of  incubation  (Mattreican,  p.  138);  or  on  the 
feventh  day,  (Langley)  ; afterwards  it  is  feen  to  move  itfelf 
gently  in  the  liquid  that  furrounds  it,  and  to  open  and  Unit  its 
mouth,  (Harvei,  de  Generat.  p.  62,  and  197.  Form,  de  Poulet, 
ii.  p.  129).  Puppies  before  the  membranes  are  broken,  that 
involve  them,  are  feen  to  move  themfelves,  to  put  out  their 
tongues,  and  to  open  and  {hut  their  mouths,  (Harvey,  Gipfon, 
Riolan,  Haller).  And  calves  lick  themfelves  and  fwallow  many 
of  their  hairs  before  their  nativity,  which  however  puppies  do 
not,  (Swammerdam,  p.  3 19.  Flemyng  Phil.  Tranf.  Ann.  1755* 
42).  And  towards  the  end  of  geftation,  the  fcetufes  of  all  ani- 
mals are  proved  to  drink  part  of  the  liquid  in  which  they  fwim, 
(Haller.  Phyfiol.  T.  8.  204).  The  white  of  egg  is  found  in 
the  mouth  and  gizzard  of  the  chick,  and  is  nearly  or  quite 
confumed  before  it  is  hatched,  (Harvei  de  Generat.  58).  Avtid. 
the  liquor  amnii  is  found  in  the  mouth  and  ftomach  of  the  human 
foetus,  and  of  calves  ; and  how  elfe  {hould  that  excrement  be 
produced  in  the  intellines  of  all  animals,  which  is  voided  in 
great  quantity  foon  after  their  birth  ; (Gipfon  Med.  Effays, 
Edinb.  V.  i.  13.  Plalleri  Phyfiolog.  T.  3.  p.  318.  and  T.  8.) 
In  the  ftomach  of  a calf  the  quantity  of  this  liquid  amounted  to 
about  three  pints,  and  the  hairs  amongft  it  were  of  the  fame  col- 
our with  thofe  on  its  {kin,  (Blafii  Anat.  Animal,  p.  m.  122). 
Thefe  fadts  are  attefted  by  many  other  writers  of  credit,  befides 
thofe  above  mentioned. 

III.  It  has  been  deemed  a furprifing  inftance  of  inftinQq.that 
calves  and  chickens  {hould  be  able  to  walk  by  a few  efforts  al- 
moft  immediately  after  their  nativity : whilft  the  human  infant 
in  thofe  countries  where  he  is  not  encumbered  with  clothes,  as 
in  India,  is  five  or  fix  months,  and  in  our  climate  alrnoft  a 
twelvemonth,  before  he  can  fafely  Hand  upon  his  feet. 

The  ftruggles  of  all  animals  in  the  womb  mull  vefemble  their 
mode  of  fwimnving,  as  by  this  kind  of  motion  they  can  belt 
change  their  attitude  in  water.  But  the  fwimming  of  the  calf 
and  chicken  refembles  their  manner  of  walking,  which  they  have 
thus  in  part  acquired  before  their  nativity,  and  hence  accomplish 
it  afterwards  with  very  few  efforts,  whilft  the  fwimming  of  the 
human  creature  refembles  that  of  the  frog,  and  totally  differs 
from  his  mode  of  walking. 

There  is  another  circumftance  to  be  attended  to  in  this  affair, 
that  not  only  the  growth  of  thofe  peculiar  parts  of  animals, 
which  are  fir  ft  wanted  to  fecure  their  fubfiftence,  are  in  general 
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furthePt  advanced  before  their  nativity : but  fome  animals  com  . » 
into  the  world  more  completely  formed  throughout  their  whole 
fyPcem  than  others  ; and  are  thence  much  forwarder  in  all  their 
habits  of  motion.  Thus  the  colt,  and  the  lamb,  are  much  more 
perfect  animals  than  the  blind  puppy,  and  the  naked  rabbit ; and 
the  chick  of  the  pheafant,  and  the  partridge,  has  more  perfect 
plumage,  and  more  perfect  eyes,  as  well  as  greater  aptitude  to 
locomotion,  than  the  callow  neftlings  of  the  dove,  and  of  the 
wren.  The  parents  of  the  former  only  find  it  neceffary  to  flicw 
them  their  food,  and  teach  them  to  take  it  up  ; whillt  thofe  of 
the  latter  are  obliged  for  many  days  to  obtrude  it  into  their 
gaping  mouths. 

IV.  From  the  fafts  mentioned  in  No.  2.  of  this  Seftion,  it  is 
evinced  that  the  foetus  learns  to  fwallow  before  its  nativity  ; 
for  it  is  feen  to  open  its  mouth,  and  its  flomach  is  found  filled 
with  the  liquid  that  furrounds  it.  It  opens  its  mouth,  either 
inftigated  by  hunger,  or  by  the  irkfomenefs  of  a continued  at- 
titude of  the  mufcles  of  its  face  5 the  liquor  amnii,  in  which  it 
fwims,  is  agreeable  to  its  palate,  as  it  confilts  of  a nouriffiing 
material,  (Haller.  Phyf.  T.  8.  p.  204).  It  is  tempted  to  expe- 
rience its  talte  further  in  the  mouth,  and  by  a few  efforts  learns 
to  fwallow,  in  the  fame  manner  as  we  learn  all  other  animal  ac- 
tions, which  are  attended  with  confcioufnefs,  by  the  repealed  ef- 
forts of  cur  mufcles  under  the  conduct  of  our  fenfaiions  or  volitions. 

The  infpiration  of  air  into  the  lungs  is  fo  totally  different: 
from  that  of  fwaliowing  a fluid  in  which  we  are  immerfed,  that 
it  cannot  be  acquired  before  our  nativity.  But  at  this  time, 
when  the  circulation  of  the  blood  is  no  longer  continued  threugh 
the  placenta,  that  fuffocating  fenfation,  which  we  feel  about  the 
precofdia,  when  we  are  in  want  of  frefli  air,  difagreeably  af- 
lefts  the  infant : and  all  the  mufcles  of  the  body  are  excited 

into  aftion  to  relieve  this  oppreffion  ; thofe  of  the  breaft,  ribs, 
and  diaphragm  are  found  to  anfwer  this  purpofe,  and  thus  ref- 
piration  is  difeovered,  and  is  continued  throughout  our  lives,  as 
often  as  the  oppreffion  begins  to  recur.  Many  infants,  both  of 
the  human  creature,  and  of  quadrupeds,  ftruggle  for  a minute 
after  they  are  born  before  they  begin  to  breathe,  (Haller.  Phyf. 
T.  8-  p.  400.  ib.  pt.  2.  p.  1).  Mr.  Buffon  thinks  the  aftion  of  the 
dry  air  upon  the  nerves  of  fmell  of  new-born  animals,  by  pro- 
ducing an  endeavour  to  fneeze,  may  contribute  to  induce  this 
firlt  infpiration,  and  that  the  rarefaction  of  the  air  by  the 
warmth  of  the  lungs  contributes  to  induce  expiration,  (IT.it. 
Nat.  Tom.  4.  p.  174).  Which  latter  it  may  effect  by  produ- 
«ing  3 difagreeable  fenfation  by  its  delay,  and  a confequent  ef» 
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fori  to  relieve  it.  Many  children  breeze  before  they  refptre,  but 
not  all,  as  far  as  I have  obferved,  or  can  learn  from  others. 

At  length,  by  the  direftion  of  its  fenfe  of  fmell,  or  by  the  offi- 
cious care  of  its  mother,  the  young  animal  approaches  the  odo- 
riferous rill  of  its  future  nouri&ment,  already  experienced  to 
fwallow.  But  in  the  a£f  of  fwallowing,  it  is  neceffary  nearly 
to  clofe  the  mouth,  whether  the  creature  be  immerfed  in  the  fluid 
it  is  about  to  drink,  or  not  : hence,  when  the  child  firft  attempts 
to  fuck,  it  does  not  llightly  comprefs  the  nipple  between  its  lips, 
and  fuck  as  an  adult  perfon  would  do,  by'abforbing  the  milk  5 
but  it  takes  the  whole  nipple  into  its  mouth  for  this  purpofe, 
compreffes  it  between  its  gums,  and  thus  repeatedly  chewing  (as 
it  were)  the  nipple,  prefTes  out  the  milk  j exactly  in  the  fame 
manner  as  it  is  drawn  from  the  teats  of  cows  by  the  hands  of 
the  milkmaid.  The  celebrated  Harvey  obferves,  that  the  foetus 
in  the  womb  mult  have  fucked  in  a part  of  its  nouriihment,  be- 
caufe  it  knows  how  to  fuck  the  minute  it  is  born,  as  any  one 
may  experience  by  putting  a finger  between  its  lips,  and  becaufe 
in  a few  days  it  forgets  this  art  of  fucking,  and  cannot  without 
fome  difficulty  again  acquire  it,  (Exercit.  de  Gener.  Anim.  48). 
The  fame  observation  is  made  by  Hippocrates. 

A little  further  experience  teaches  the  young  animal  to  fuck 
by  abforption,  as  well  as  by  compreffion  ; that  is,  to  open  the 
cheffc  as  in  the  beginning  of  refpiration,  and  thus  to  rarefy  the 
air  in  the  mouth,  that  the  preffiure  of  the  denfer  external  atmof- 
phere  may  contribute  to  force  out  the  milk. 

The  chick  yet  in  the  fnell  has  learnt  to  drink  by  fwallowing 
a part  of  the  white  of  the  egg  for  its  food  ; but  not  having  ex- 
perienced how  to  take  up  and  fwallow  folid  feeds,  or  grains,  is 
either  taught  by  the  felicitous  induftry  of  its  mother  ; or  by 
many  repeated  attempts  is  enabled  at  length  to  diftinguifh  and 
to  fwallow  this  kind  of  nutriment. 

And  puppies,  though  they  know  how  to  fuck  like  other  ani- 
mals from  their  previous  experience  in  fwallowing,  and  in  ref- 
piration *,  yet  are  they  long  in  acquiring  the  art  of  lapping  with 
their  tongues,  which  from  the  flaccidity  of  their  cheeks,  and 
length  of  their  mouths,  is  afterwards  a more  convenient  way 
for  them  to  take  in  water. 

V.  The  fenfes  of  fmell  and  tafte  in  many  other  animals 
greatly  excel  thofe  of  mankind,  for  in  civilized  fociety,  as  our 
victuals  are  generally  prepared  by  others,  and  are  adulterated 
with  fait,  fpice,  oil,  and  empyreuma,  we  do  not  hefitate  about! 
eating  whatever  is  fet  before  us,  and  negledl  to  cultivate  thefs 
fenfes  : whereas  other  animals  try  every  morfel  by  the  fmell,  be- 
fore they  take  it  into  their  mouths,  and  by  the  tafte  before  they 
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fwallow  it ; and  are  led  not  only  each  to  his  proper  nourifnment 
by  this  organ  of  fenfe,  but  it  alfo  at  a maturer  age  directs  them 
in  the  gratification  of  their  appetite  of  love.  Which  maybe 
further  underftoocl  by  confidering  the  fympathies  of  thefe  parts 
defcribed  in  clafs  IV.  2.  1.  7-  While  the  human  animal  is  di- 
rected to  the  object  of  his  love  by  his  fenfe  of  beauty,  as  men- 
tioned in  No.  VI.  of  this  Section.  Thus  Virgil  Georg.  III.  250. 

Nonne  vides,  ut  tota  tremor  pertentat  equorum 
Corpora,  C tantum  notas  odor  attulit  auras? 

Nonne  canis  nidum  veneris  nafutus  odore 
Quaerit,  et  erranti  trahitur  fublambere  lingua  ? 

Refpuit  at  guftum  cupidus,  labiifque  retradtis 
Elevat  os,  trepidanfque  novis  impellitur  seftris 
Inferit  et  vivum  felici  vomere  femen. — 

Quam  tenui  filo  caecos  adnectit  amores 
Dcfta  Venus,  vitasque  monet  renovare  favillam  ! 

Anon'. 

The  following  curious  experiment  is  related  by  Galen.  “ On 
differing  a goat  great  with  young  I found  a brifk  embryon,  and 
having  detached  it  from  the  matrix,  and  fnatching  it  away  be- 
fore it  faw  its  dam,  I brought  it  into  a certain  room,  where 
there  were  many  veffels,  fome  filled  with  wine,  others  with  oil, 
feme  with  honey,  others  with  milk,  or  fome  other  liquor  ; and 
in  others  were  grains  and  fruits  ; we  firft  obferved  the  young 
animal  get  upon  its  feet,  and  walk;  then  it  fhook  itfelf,  and  af- 
terwards fcratched  its  fide  with  one  of  its  feet : then  we  faw  it 
fmelling  to  every  one  of  thefe  things,  that  were  fet  in  the  room  ; 
and  when  it  had  fmelt  to  them  ali,  it  drank  up  the  milk.  L. 
6.  de  locis.  cap.  6. 

Parturient  quadrupeds,  as  cats,  and  bitches,  and  fows,  are 
led  by  their  fenfe  of  fmell  to  eat  the  placenta  as  other  common 
food  ; why  then  do  they  not  devour  their  whole  progeny,  as  is 
reprefented  in  an  ancient  emblem  of  Time  ? Phis  is  *aid  iome- 
times  to  happen  in  the  unnatural  flate  in  which  we  confine 
fows  ; and  indeed  nature  would  feem  to  have  endangered  her 
offspring  in  this  nice  circumftance  ! But  at  this  time  the  ftimu- 
lus  of  the  milk  in  the  tumid  teats  of  the  mother  excites  her  to 
look  out  for,  and  to  defire  fome  unknown  circumftance  to  re- 
lieve her.  At  the  fame  time  the  fmell  of  the  milk  attracts  the 
exertions  of  the  young  animals  towards  its  fource,  and  thus  the 
delighted  mother  difeovers  a new  appetite,  2$,  mentioned  in 
Sedb.  XIV.  8.  and  her  little  progeny  are  led  to  receive  and  to 
communicate  pleafure  by  this  molt  beautnul  conti lvance. 

VI.  But  though  the  human  fpecies  in  fome  of  their  fenfa. 
tions  are  much  inferior  to  other  animals,  yet  the  accuracy  of  tne. 
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fenfe  of  touch,  which  they  poflefs  in  fo  eminent  a degree,  gives 
them  a great  fuperiority  of  underfunding  ; as  is  well  obferved 
by  the  ingenious  Mr.  Buffonr  The  extremities  of  other  animals 
terminate  in  horns,  and  hoofs,  and  claws,  very  unlit  for  the  fen- 
fation  of  touch  ; whilft  the  human  hand  is  finely  adapted  to  en- 
compafs  its  objeCt  with  this  organ  of  fenfe. 

The  elephant  is  indeed  endued  with  a fine  fenfe  of  feeling  at 
the  extremity  of  his  probofcis,  and  hence  has  acquired  much 
more  accurate  ideas  of  touch  and  of  fight  than  molt  other  crea- 
tures. The  two  following  inftances  of  the  fagacity  of  thefe  an- 
imals may  entertain  the  reader,  as  they  were  told  me  by  fome 
gentlemen  of  diftinCl  obfervation,  and  undoubted  veracity,  who 
had  been  much  converfant  with  our  eaftern  fettlements.  Firft, 
the  elephants  that  are  ufed  to  carry  the  baggage  of  our  armies, 
are  put  each  under  the  care  of  one  of  the  natives  of  Indoftan,  and 
whilft  himfelf  and  his  wife  go  into  the  woods  to  colleCt  leaves 
and  branches  of  trees  for  his  food,  they  fix  him  to  the  ground 
by  a length  of  chain,  and  frequently  leave  a child  yet  unable  to 
walk, 'under  his  protection  : and  the  intelligent  animal  not  only 
defends  it,  but  as  it  creeps  about,  when  it  arrives  near  the  ex- 
tremity of  his  chain,  he  wraps  his  trunk  gently  round  its  body, 
and  brings  it  again  into  the  centre  of  his  circle.  Secondly,  the 
traitor  elephants  are  taught  to  walk  on  a narrow  path  between 
tv/o  pit-falls,  which  are  covered  with  turf,  and  then  to  go  into 
the  woods,  and  to  feduce  the  wild  elephants  to  come  that  way, 
who  fall  into  thefe  well-',  whilft  he  paiTes  fafe  between  them  : 
and  it  is  univerfally  obferved,  that  thofe  wild  elephants  that  ef- 
cape  the  fnare,  purfue  the  traitor  with  the  utmoft  vehemence, 
and  if  they  can  overtake  him,  which  fometimes  happens,  they 
always  beat  him  to  death. 

The  monkey  has  a hand  well  enough  adapted  for  the  fenfe  of 
touch,  which  contributes  to  his  great  facility  of  imitation  ; but 
in  taking  objeCls  with  his  hands,  as  a (tick  or  an  apple,  he  puts 
his  thumb  on  the  fame  fide  of  them  with  his  fingers,  inftead  of 
counteracting  the  preflure  of  his  fingers  with  it  : from  this  neg- 
ieCt  he  is  much  flower  in  acquiring  the  figures  of  objeCts,  as  he 
is  lefs  able  to  determine  the  diftances  or  diameters  of  their  parts, 
cr  to  diftinguifh  their  vis  inertise  from  their  hardnefs.  Helve- 
tius  adds,  that  the  thortnefs  of  his  life,  his  being  fugitive  be- 
fore mankind,  and  his  not  inhabiting  all  climates,  combine  to 
prevent  his  improvement.  (De  l’Efprit.  T.  1.  p.)  There  is 
however  at  this  time  an  old  monkey  (hewn  in  Exeter  Change, 
London,  who  having  loft  his  teeth,  when  nuts  are  given  him, 
takes  a ftone  into  his  hand,  and  cracks  them  with  it  one  by  one  ; 
thus  ufing  tools  to  effeClhis  purpofe  like  mankind. 
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The  beaver  is  another  animal  that  makes  much  ufe  of  his 
hands,  and  if  we  may  credit  the  reports  of  travellers,  is  poffefled 
of  amazing  ingenuity.  This  however,  M.  Buffon  affirms,  is  on- 
ly where  they  exift  in  large  numbers,  and  in  countries  thinly 
peopled  with  men  ; while  in  France  in  their  folitary  ftate  they 
{hew  no  uncommon  ingenuity. 

Indeed  all  the  quadrupeds,  that  have  collar-bones,  (clavicube) 
ufe  their  fore-limbs  in  fome  meafure  as  we  ufe  our  hands,  as  the 
cat,  fquirrel,  tyger,  bear  and  lion  ; and  as  they  exercife  the  fenfe 
of  touch  more  univerially  than  other  animals,  fo  are  they  more 
fugacious  in  watching  and  furprifjng  their  prey.  All  thofe  bird?, 
that  ufe  their  claws  for  hands,  as  the  hawk,  parrot,  and  cuckoo, 
appear  to  be  more  docile  and  intelligent  j though  the  gregarious 
tribes  of  birds  have  more  acquired  knowledge. 

Now  as  the  images,  that  are  painted  on  the  retina  of  the  eye, 
are  no  other  than  figns,  which  recall  to  our  imaginations  the  ob- 
jects we  had  before  examined  by  the  organ  of  touch,  as  is  fully 
demonftrated  by  Dr.  Berkeley  in  his  treatife  on  vifion ; it  follows 
that  the  human  creature  has  greatly  more  accurate  and  diftindd 
fenfe  of  vifion  than  that  of  any  other  animal.  Whence  as  he 
advances  to  maturity  he  gradually  acquires  a fenfe  of  female 
beauty,  which  at  this  time  diredfs  him  to  the  object  of  his  new 
paffion. 

Sentimental  love,  as  diftinguifhed  from  the  animal  paffion  of 
that  name,  with  which  it  is  frequently  accompanied,  conlifts  in 
the  defire  or  fenfation  of  beholding,  embracing,  and  faluting  a 
beautiful  objedt. 

The  charadderiftic  of  beauty  therefore  is  that  it  is  the  objedd 
■of  love  ; and  though  many  other  objedbs  are  in  common  language 
called  beautiful,  yet  they  are  only  called  fo  metaphorically,  and 
ought  to  be  termed  agreeable.  A Grecian  temple  may  give  us 
the  pleafurable  idea  of  fublimity,  a Gothic  temple  may  give  us 
ihe  pleafurable  idea  of  variety,  and  a modern  houie  the  pleafur- 
able idea  of  utility  j mufic  and  poetry  may  infpire  our  love  by 
afibciation  of  ideas  ; but  none  of  thefe,  except  metaphorically, 
can  be  termed  beautiful ; as  we  have  no  wifh  to  embrace  or  fa- 
lute  them. 

Our  perception  of  beauty  confifts  in  our  recognition  byFne 
fenfe  of  vifion  of  thofe  objedbs,  firft,  which  have  before  infpired 
our  love  by  the  pleafure,  which  they  have  afforded  to  many  of 
our  fenfes  : as  to  our  fenfe  of  warmth,  of  touch,  of  fmell,  of 
tafte,  hunger  and  thirft  ; and,  fecondly,  which  bear  any  analo- 
gy of  form  toi’uch  objedls. 

When  the  babe,  foon  after  it  is  born  into  this  cold  world,  is 
applied  to  its  mother’s  boibm  j its  fenfe  of  perceiving  warmth 
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is  firft  agreeably  affected ; next  its  fenfe  of  fmeil  is  delighted 
with  the  odour  of  her  milk ; then  its  tafte  is  gratified  by  the  fla- 
vour of  it ; afterwards  the  appetites  of  hunger  and  of  thirfl  afford 
pleafure  by  the  pofleffion  of  their  objects,  and  by  the  fubfequent 
digeftion  of  the  aliment ; and,  laftly,  the  fenfe  of  touch  is  de- 
lighted by  the  foftnefs  and  fmoothnefs  of  the  milky  fountain, 
the  fource  of  fuch  variety  of  happinefs. 

All  thefe  various  kinds  of  pleafure  at  length  become  affociated 
with  the  form  of  the  mother’s  breaft ; which  the  infant  embra- 
ces with  its  hands,  preffes  with  its  lips,  and  watches  with  its 
eyes ; and  thus  acquires  more  accurate  ideas  of  the  form  of  its 
mother’s  bofom,  than  of  the  odour  and  flavour  or  warmth, 
which  it  perceives  by  its  other  fenfes.  And  hence  at  our  ma- 
turer  years,  when  any  objedd  of  vifion  is  prefented  to  us,  which 
by  its  waving  or  fpiral  lines  bears  any  fimilitude  to  the  form  o£ 
the  female  bofom,  whether  it  be  found  in  a landfcape  with  foft 
gradations  of  rifing  and  defcending  furface,  or  in  the  forms  of 
ibnrte  antique  vafes,  or  in  other  works  of  the  pencil  or  the  chide], 
we  feel  a general  glow  of  delight,  which  feems  to  influence  all 
our  fenfes ; and,  if  the  objeCd  be  pot  too  large,  we  experience  an 
attraction  to  embrace  it  with  our  arms,  and  to  falute  it  with  our 
lips,  as  we  did  in  our  early  infancy  the  bofom  of  our  mother.  And 
thus  wre  find,  according  to  the  ingenious  idea  of  Hogarth,  that 
the  waving  lines  of  beauty  were  originally  taken  from  the  tem- 
ple of  Venus. 

This  animal  attraction  is  love  5 which  is  a fenfation,  when 
tire  objeCt  is  prefent  1 and  a defire,  when  it  is  abfent.  Which 
conftitutes  the  pureft  fource  of  human  felicity,  the  cordial  drop 
in  the  otherwife  vapid  cup  of  life,  and  which  overpays  mankind 
for  the  care  and  labour,  which  are  attached  to  the  pre-eminence 
of  his  fituation  above  other  animals. 

It  fliould  have  been  obferved,  that  colour  as  well  as  form  fome- 
tirnes  enters  into  our  idea  of  a beautiful  objeCt,  as  a good  com- 
plexion for  inftance,  becaufe  a fine  or  fair  colour  is  in  general 
a fign  of  health,  and  conveys  to  us  an  idea  of  the  warmth  of  the 
objeCt  5 and  a pale  countenance  on  the  contrary  gives  an  idea 
of  its  being  cold  to  the  touch. 

It  was  before  remarked,  that  young  animals  ufe  their  lips  to 
diftinguifh  the  forms  of  things,  as  well  as  their  fingers,  and 
hence  we  learn  the  origin  of  our  inclination  to  falute  beautiful 
objects  with  our  lips.  For  a definition  of  Grace,  fee  Ciafs  III. 
I.  2.  4. 

VII.  There  are  two  ways  by  which  we  become  acquainted 
with  the  pafiions  of  others  : firft,  by  having  obferved  the  effeCds 
g;  thenftj  as  of  fear  or  anger,  on  our  own  bodies,  we  know  at 
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fight  when  others  are  under  the  influence  of  thefe  affections. 
So  when  two  cocks  are  preparing  to  fight,  each  feels  the  feath- 
ers rife  round  his  own  neck,  and  knows  from  the  fame  fign  the 
difpofition  of  his  adverfary  : and  children  long  before  they  can 
fpeak,  or  underftand  the  language  of  their  parents,  may  be 
frightened  by  an  angry  countenance,  or  foothed  by  fmiles  and 
blandifhments. 

Secondly,  when  we  put  ourfelves  into  the  attitude  that  any 
paffion  naturally  occafions,  we  fcon  in  fome  degree  acquire  that 
paffion  ; hence  when  thofe  that  fcold  indulge  themfelves  in  loud 
oaths,  and  violent  adtions  of  the  arms,  they  increafe  their  anger 
by  the  mode  of  exprefling  themfelves : and  on  the  contrary  the 
counterfeited  fmile  of  pleafure  in  difagreeable  company  foon 
brings  along  with  it  a portion  of  the  reality,  as  is  well  illuftrated 
by  Mr.  Burke,  (Eflay  on  the  Sublime  and  Beautiful.) 

This  latter  method  of  entering  into  the  paflions  of  others  is 
rendered  of  very  extenfive  ufe  by  the  pleafure  we  take  in  imita- 
tion, which  is  every  day  prefented  before  our  eyes,  in  the  actions 
of  children,  and  indeed  in  all  the  cuftoms  and  fafhions  of  the 
world.  From  this  ouV  aptitude  to  imitation,  ari  es  what  is  gen- 
erally underftood  by  the  word  lympathy  fo  well  explained  bv  Dr. 
Smith  of  Glafgow.  Thus  the  appearance  of  a cheerful  coun- 
tenance gives  us  pleafure,  and  of  a melancholy  one  makes  us 
forrowful.  Yawning  and  fometimes  vomiting  are  thus  propa- 
gated by  fympathy,  and  fome  people  of  delicate  fibres,  at  the 
prefence  of  a fpedtacle  of  mifery,  have  felt  pain  in  the  fame 
parts  of  their  own  bodies,  that  were  difeafed  or  mangled  in  the 
other.  Amongft  the  writers  of  antiquity  Ariftotle  thought  this 
aptitude  to  imitation  an  efiential  property  of  the  human  ipecies, 
and  calls  man  an  imitative  animal.  To 

Thefe  then  are  the  natural  figns  by  which  we  underftand  each 
other,  and  on  this  flender  bafis  is  built  ali  human  language.  For 
without  fome  natural  figns,  no  artificial  ones  could  have  been 
invented  or  underftood,  as  is  very  ingeniGufly  obferved  by  Dr. 
Reid,  (Inquiry  into  the  Human  Mind.) 

VIII.  The  origin  of  this  univerfal  language  is  a fubjefl  of  the 
higheft  cuviofity,  the  knowledge  of  which  has  ahvavs  been 
thought  utterly  inacceflible.  A part  of  which  we  fhall  however 
here  attempt. 

Light,  found,  and  odours,  are  unknown  to  the  foetus  in  the 
womb,  which,  except  the  few  fenfations  and  motions  already 
mentioned,  fieeps  away  its  time  infenfible  of  the  bufy  world. 
But  the  moment  it  arrives  into  day,  it  begins  to  experience 
many  vivid  pains  and  pleafures;  thefe  are  at  the  fame  time  at- 
tended with  certain  mufeuiar  motions,  and  from  this  their 
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early,  and  individual  afiociation,  they  acquire  habits  of  occur- 
ring  together,  that  are  afterwards  indiffoluble. 

1.  Of  Fear. 

As  foon  as  the  young  animal  is  born,  the  f.rft  important  fen- 
fations,  that  occur  to  him,  are  occasioned  by  the  oppreffion  about 
his  precordia  for  want  of  refpiration,  and  by  his  fudden  transi- 
tion from  ninety-eight  degrees  of  heat  into  fo  cold  a climate. — * 
He  trembles,  that  is,  he  exerts  alternately  all  the  mufcles  of  his 
body,  to  enfranchife  himfelf  from  the  oppreffion  about  his  bofom, 
and  begins  to  breathe  with  frequent  and  (hort  refpirations ; at 
the  fame  time  the  cold  contracts  his  red  Ikin,  gradually  turning 
it  pale  ; the  contents  of  the  bladder  and  of  the  bowels  are  evac- 
uated : and  from  the  experience  of  thefe  firft  dilagreeable  fenfa- 
tions  the  paffion  of  fear  is  excited,,  which  is  no  other  than  the 
expectation  of  difagreeable  fenfations.  This  early  afiociation  of 
motions  and  fenfations  perfifts  throughout  life ; the  paffion  of 
fear  produces  a cold  and  paleftin,  with  tremblings,  quick  refpi- 
ration, and  an  evacuation  of  the  bladder  and  bowels,  and  thus 
conftitutes  the  natural  or  univerfal  language  of  this  paffion. 

On  obferving  a Canary  bird  this  morning,  January  28,  1772, 
at  the  houfe  of  Mr.  Harvey,  near  Tutbury,  in  Derbyfhire,  I was 
told  it  always  fainted  away,  when  its  cage  was  cleaned,  and  de- 
fired  to  fee  the  experiment.  The  cage  being  taken  from  the 
ceiling,  and  its  bottom  drawn  out,  the  bird  began  to  tremble, 
and  turned  quite  white  about  the  root  of  his  bill : he  then  open- 
ed his  mouth  as  if  for  breath,  and  refpired  quick,  ftood 
llraighter  up  on  his  perch,  hung  his  wings,  fpread  his  tail,  clofed 
his  eyes,  and  appeared  quite  (tiff  and  cataleptic  for  near  half  an 
hour,  and  at  length  with  much  trembling  and  deep  refpirations 
came  gradually  to  himfelf. 

2.  Of  Grief. 

That  the  internal  membrane  of  the  noftrils  may  be  kept  al- 
ways moift,  for  the  better  perception  of  odours,  there  are  two 
canals,  that  condu£l  the  tears  after  they  have  done  their  office 
in  moiftening  and  cleaning  the  ball  of  the  eye  into  a fack,  which 
is  called  the  lacrymal  fack  5 and  from  which  there  is  a duff, 
that  opens  into  the  noftrils  : the  aperture  of  this  duel  is  formed 
of  exquifite  fenfbility,  and  when  it  is  ftimulated  by  odorous 
particles,  or  by  the  drynefs  or  coldnefs  of  the  air,  the  fack  con- 
tracts itfelf,  and  pours  more  of  its  contained  moifture  on  the  or- 
gan of  fraell.  By  this  contrivance  tbs  organ  is  rendered  more 
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fit  for  perceiving  fuch  odours,  and  is  preferred  from  being  in- 
jured by  thofe  that  are  mere  ftrong  or  corrofive.  Many  other 
receptacles  of  peculiar  fluids  difgorge  their  contents,  when  the 
ends  of  their  dudts  are  ftimulated  ; as  the  gall  bladder,  when  the 
contents  of  the  duodenum  ftimulate  the  extremity  of  the  com- 
mon bile  du£l : and  the  faiivary  glands,  when  the  termination 
of  their  du£ls  in  the  mouth  are  excited  by  the  ftimulus  of  the 
food  we  mafticate.  Atque  veficulse  feminales  fuum  exprimunt 
fluidum  glande  penis  fricata. 

The  coldnefs  and  drynefs  of  the  atmofphere,  compared  with 
the  warmth  and  moifture,  which  the  new-born  infant  had  juft 
before  experienced,  difagreeably  affecl  the  aperture  of  this  lacry- 
mal  fack : the  tears,  that  are  contained  in  this  fack,  are  poured 
into  the  noftrils,  and  a further  fupply  is  fecreted  by  the  lacrv- 
mal  glands,  and  diflufed  upon  the  eye-balls  ; as  is  very  vifible  in 
the  eyes  and  noftrils  of  children  foon  after  their  nativity.  The 
fame  happens  to  us  at  our  maturer  age,  for  in  fevere  froftv 
weather,  fnivelling  and  tears  are  produced  by  the  coldnefs  and 
drynefs  of  the  air. 

But  the  lacryrnal  glands,  which  feparate  the  tears  from  the 
blood,  are  fituated  on  the  upper  external  part  of  the  globes  of 
each  eye ; and,  when  a greater  quantity  of  tears  are  wanted,  wc 
contract  the  forehead,  and  bring  down  the  eye-brrws,  and  ufe 
many  other  diftortions  of  the  face,  to  comprefs  thefe  glands. 

Now  as  the  fuffocating  fenfation,  that  produces  refpiraticn,  is 
removed  almoft  as  foon  as  perceived,  and  does  not  recur  again  : 
this  difagreeable  irritation  of  the  lacryrnal  dudts,  as  it  mult  fre- 
quently recur,  till  the  tender  organ  becomes  ufed  to  variety  of 
odours,  is  one  of  the  firft  pains  that  is  repeatedly  attended  to  : 
and  hence  throughout  our  infancy,  and  in  many  people  through- 
out their  lives,  all  difagreeable  fenfations  are  attended  with  fniv- 
clling  at  the  nofe,  a profufion  of  tears,  and  fome  peculiar  diftor- 
tions of  countenance  : according  to  the  laws  of  early  afl'oeiation 
before  mentioned,  which  conftitutes  the  natural  or  univerfal 
language  of  grief. 

You  may  aflure  yourfelf  of  the  truth  of  this  obfervation,  if 
you  will  attend  to  what'pafles,  when  you  read  a diftrefsful  tale 
alone;  before  the  tears  overflow  your  eyes,  you  will  invariably 
feel  a titillation  at  that  extremity  of  the  lacryrnal  duel,  which 
terminates  in  the  noftril,  then  the  compreflion  of  the  eyes  '.ex- 
ceeds, and  the  profufion  of  tears. 

Linnaeus  aflerts,  that  the  female  bear  flieds  tears  in  grief;  rise 
fame  has  been  faid  of  the  hind,  and  fome  other  animals. 
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3.  Of  Tender  Pleafure. 

The  firft  moft  lively  impreffion  of  pleafure,  that  the  infant 
enjoys  after  its  nativity,  is  excited  by  the  odour  of  its  mother’s 
milk.  The  organ  of  fmell  is  irritated  by  this  perfume,  and  the 
lacrymal  fack  empties  i.tfelf  into  the  noftrils,  as  before  explained, 
and  an  increafe  of  tears  is  poured  into  the  eyes.  Any  one  may 
obferve  this,  when  very  young  infants  are  about  to  fuck  ; for  at 
thofe  early  periods  of  life,  the  fenfa'cion  affebts  the  organ  of 
fmell,  much  more  powerfully,  than  after  the  repeated  habit  of 
fmelling  has  inured  it  to  odours  of  common  ftrength  : and  in 
our  adult  years,  the  ftronger  fmells,  though  they  are  at  the  fame 
time  agreeable  to  us,  as  of  volatile  fpirits,  continue  to  produce 
an  increafed  fecretion  of  tears. 

The  pleafing  fenfa'cion  of  fmell  is  followed  by  the  early  af- 
fection of  the  infant  to  the  mother  that  fuckles  it,  and  hence  the 
tender  feelings  of  gratitude  and  love,  as  well  as  of  hopelefs  grief, 
are  ever  after  joined  with  the  titillation  of  the  extremity  of  the 
lacrymal  du£ts,  and  a profulion  of  tears. 

Nor  is  it  lingular,  that  the  lacrymal  fack  Ihould  be  influenced 
by  pleafing  ideas,  as  the  fight  of  agreeable  food  produces  the 
fame  effeft  on  the  falivary  glands.  Ac  dura.  vidimus  in  fom~ 
niis  lafcivae  puellse  fimulacrum  tenditur  penis. 

Lambs  (hake  or  wriggle  their  tails,  at  the  time  when  they  firffi 
fuck,  to  get  free  of  the  hard  excrement,  which  had  been  long 
lodged  in  their  bowels.  Hence  this  becomes  afterwards  a mark 
of  pleafure  in  them,  and  in  dogs,  and  other  tailed  animals.  But 
cats  gently  extend  and  contract  their  paws  when  they  are  pleaf- 
ed,  and  purr  by  drawing  in  their  breath,  both  which  referable 
their  manner  of  fucking,  and  thus  become  their  language  of 
pleafure,  for  thefe  animals  having  collar-bones  ufe  their  paws 
like  hands  when  they  fuck,  which  dogs  and  Iheep  do  not. 

4.  Of  Serene  Pleafure . 

In  the  aftion  of  fucking,  the  lips  of  the  infant  are  clofed 
around  the  nipple  of  his  mother,  till  he  has  filled  his  ftomach, 
and  the  pleafure  occafioned  by  the  ftimulus  of  this  grateful  food 
lucceeds.  Then  the  fphindter  of  the  mouth,  fatigued  by  the 
continued  adlion  of  fucking,  is  relaxed  ; and  the  antagonifl  muf- 
cles  of  the  face  gently  adfing,  produce  the  fmile  of  pleafure  : 
as  cannot  but  be  feen  by  all  who  are  converfant  with  children. 

Hence  this  fmile  during  our  lives  is  afiociated  with  gentle 
pleafure ; it  is  vifible  in  kittens,  and.  puppies,  when  they  are 
played  with,  and  tickled ; but  more  particularly  marks  the  hu- 
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man  features.  For  in  children  this  expreffion  of  pleafure  is 
much  encouraged,  by  their  imitation  of  their  parents,  or  friends  ; 
who  generally  addrefs  them  with  a fmiling  countenance  : and 
hence  fome  nations  are  more  remarkable  for  the  gaiety,  and  oth- 
ers for  the  gravity  of  their  looks. 

5.  Of  Anger. 

The  aftions  that  conftitute  the  mode  of  fighting,  are  the  im- 
mediate language  of  anger  in  all  animals  ; and  a preparation 
for  thefe  actions  is  the  natural  language  of  threatening.  Hence 
the  human  creature  clenches  his  fill,  and  fternly  furveys  his  ad- 
verfary,  as  if  meditating  where  to  make  the  attack ; the  ram, 
and  the  bull,  draws  himfelf  fome  fteps  backwards,  and  levels  his 
horns  ; and  the  horfe,  as  he  moft  frequently  fights  by  ftriking 
with  his  hinder  feet,  turns  his  heels  to  his  foe,  and  bends  back 
his  ears,  to  liften  out  the  place  of  his  adverfary,  that  the  threat- 
ened blow  may  not  be  ineffedfual. 

6.  Of  Attention. 


The  eye  takes  in  at  once  but  half  our  horizon,  and  that  only 
in  the  day,  and  our  fmell  informs  us  of  no  very  diftant  object.-, 
hence  we  confide  principally  in  the  organ  of  hearing  to  apprize 
us  of  danger  ; when  we  hear  any  the  fmalleft  found,  that  we 
cannot  immediately  account  for,  our  fears  are  alarmed,  we  fuf- 
pend  our  fteps,  hold  every  mufcle  ftill,  open  our  mouths  a little, 
ereft  our  ears,  and  liften  to  gain  further  information : and  this 
by  habit  becomes  the  general  language  of  attention  to  objects  of 
fight,  as  well  as  of  hearing ; and  even  to  the  fuccefiive  trains  of 
our  ideas. 

The  natural  language  of  violent  pain,  which  is  exprefied  by 
writhing  the  body,  grinning,  and  fcreamir.g  ; and  that  of  tumul- 
tuous pleafure,  exprefied  in  loud  laughter  ; belong  to  Section 
XXXIV.  on  Difeafes  from  Volition. 

IX.  It  muft  have  already  appeared  to  the  reader,  that  all  other 
animals,  as  well  as  man,  are  poflefied  of  this  natural  language  of 
the  paflions,  exprefied  in  figns  or  tones  ; and  we  (hall  endeav- 
our to  evince,  that  thofe  animals,  which  have  preferved  them- 
felves  from  being  enflaved  by  mankind,  and  are  aflociated  in 
flocks,  are  alfo  poflefied  of  fome  artificial  language,  and  of  fome 
traditional  knowledge. 

The  mother  turkey,  when  Are  eyes  a kite  hovering  high  in  air, 
has  either  feen  her  own  parents  thrown  into  fear  at  his  pref- 
ence, or  has  by  obfervation  been  acquainted  with  his  dangerous 
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defigns  upon  her  young.  She  becomes  agitated  with  fear,  and 
ufes  the  natural  language  of  that  paflion,  her  young  ones  catch 
the  fear  by  imitation,  and  in  an  inftant  conceal  themfelves  in 
the  grafs. 

™ At  the  fame  time  that  fhe  {hews  her  fears  by  her  gefture  and 
deportment,  fhe  ufes  a certain  exclamation,  Koe-ut,  Koe-ut,  and 
the  young  ones  afterwards  know,  when  they  hear  this  note, 
though  they  do  not  fee  their  dam,  that  the  prefence  of  their  ad- 
verfary  is  denounced,  and  hide  themfelves  as  before. 

The  wild  tribes  of  birds  have  very  frequent  opportunities  of 
knowing  their  enemies,  by  obferving  the  deftrudlion  they  make 
among  their  progeny,  of  which  every  year  but  a fmall  part 
efcapes  to  maturity  : but  to  our  domettic  birds  thefe  opportuni- 
ties fo  rarely  occur,  that  their  knowledge  of  their  diftant  ene- 
mies mud  frequently  be  delivered  by  tradition  in  the  manner 
above  explained,  through  many  generations. 

This  note  of  danger,  as  well  as  the  other  notes  of  the  mother- 
turkey,  when  fhe  calls  her  flock  to  their  food,  or  to  fleep  under 
her  wings,  appears  to  be  an  artificial  language,  both  as  exprefled 
by  the  mother,  and  as  underftood  by  the  progeny.  For  a hen 
teaches  this  language  with  equal  eafe  to  the  ducklings,  fhe  has 
hatched  from  fuppofitious  eggs,  and  educates  as  her  own  ofF- 
fpring  : and  the  wagtails,  or  hedge-fparrows,  learn  it  from  the 
young  cuckoo  their  fofter  nurfling,  and  fupply  him  with  food 
long  after  he  can  fly  about,  whenever  they  hear  his  cuckooing, 
which  Linnseus  tells  us,  is  his  call  of  hunger,  (Syft.  Nat.)  And 
all  our  domeftic  animals  are  readily  taught  to  come  to  us  for 
food,  when  we  ufe  one  tone  of  voice,  and  to  fly  from  our  anger, 
when  we  ufe  another. 

Rabbits,  as  they  cannot  eafily  articulate  founds,  and  are  form- 
ed into  focieties,  that  live  under  ground,  have  a very  different 
method  of  giving  alarm.  When  danger  is  threatened,  they 
thump  on  the  ground  with  one  of  their  hinder  feet,  and  produce 
a found,  that  can  be  heard  a great  way  by  animals  near  the  fur- 
face  of  the  earth,  which  would  feem  to  be  an  artificitddign  both 
from  its  fingularity  and  its  aptnefs  to  the  fituation  of  the  animal. 

The  rabbits  on  the  ifland  of  Sor,  near  Senegal,  have  white 
flefh,  and  are  well  tailed,  but  do  not  burrow  in  the  earth,  fo 
that  we  may  fufpect  their  digging  themfelves  houfes  in  this  cold 
climate  is  an  acquired  art,  as  well  as  their  note  of  alarm,  (Adan- 
fon’s  Voyage  to  Senegal).. 

The  barking  of  dogs  is  another  curious  note  of  alarm,  and 
would  feem  to  be  an  acquired  language,  rather  than  a natural 
fign  : for  “ in  the  ifland  of  Juan  Fernandes,  the  dogs  did  not 
attempt  to  bark,  till  feme  European  dogs  were  put  among  them, 
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.and  then  they  gradually  begun  to  imitate  them,  but  in  a ftrangc 
manner  at  firft,  as  if  they  were  learning  a thing  that  was  not 
natural  to  them,”  (Voyage  to  South  America  by  Don  G.  Juan, 
and  Don  Ant.  de  Ulloa.  B.  2.  e>  4). 

Linnaeus  alfo  obferves,  that  the  dogs  of  South  America  do  not 
hark  at  ftrangers,  (Syft.  Nat.)  And  the  European  dogs,  that 
have  been  carried  to  Guinea,  are  faid  in  three  or  four  genera- 
tions to  ceafe  to  bark,  and  only  howl,  like  the  dogs  that  are  na- 
tives of  that  coaft,  (World  Difplayed,  Vol.  XVII.  p.  26). 

A circumflance  not  diffimilar  to  this,  and  equally  curious,  is 
mentioned  by  Kircherus.  de  Mufurgia,  in  his  Chapter  de  Luf- 
ciniis.  “ That  the  young  nightingales,  that  are  hatched  under 
other  birds,  never  ling  till  they  are  inftru£ted  by  the  company  of 
Other  nightingales.”  And  Jcnfton  affirms,  that  the  nightingales 
that  vifit  Scotland,  have  not  the  fame  harmony  as  thole  of  Italy, 
(Pennant’s  Zoology,  o£lavo,  p.  255) ; which  would  lead  us  to 
fufpect  that  the  (urging  of  birds,  like  human  mufic,  is  an  arti- 
ficial language  rather  than  a natural  expreffion  of  paffion. 

X.  Our  mufic  like  our  language,  is  perhaps  entirely  conftitu- 
ted  of  artificial  tones,  which  by  habit  fuggeil  certain  agreeable 
paffions.  For  the  fame  combination  of  notes  and  tones  do  not 
excite  devotion,  love,  or  poetic  melancholy  in  a native  of  Indof- 
tan  and  of  Europe.  And  ‘‘the  Highlander  has  the  fame  war- 
like ideas  annexed  to  the  found  of  a bagpipe  (an  inftrument 
which  an  Englifhman  derides),  as  the  Engliflrman  has  to  that  of 
a trumpet  or  fife,”  (Dr.  Brown’s  Union  of  Poetry  and  Mufic, 
p.  58.)  So  “the  mufic  of  the  Turks  is  very  different  from  the 
Italian,  and  the  people  of  Fez  and  Morocco  have  again  a differ- 
ent kind,  which  to  us  appears  very  rough  and  horrid,  but  is 
highly  pleafing  to  them,”  (L’Arte  Armonica  a Giorgio  Anton:- 
otto).  Hence  we  fee  why  the  Italian  opera  does  not  delight  an 
untutored  Englishman  ; and  why  thofe,  who  are  unaccuftomed 
to  mufic,  are  more  pleafed  with  a tune  the  fecond  or  third  time 
they  hear  it,  than  the  firfl.  For  then  the  fame  melodious  tram 
of  founds  excites  the  melancholy,  they  had  learned  from  die 
fong ; or  the  fame  vivid  combination  of  them  recalls  all  the 
mirthful  ideas  of  the  dance  and  company. 

Even  the  founds,  that  were  once  difagreeable  to  us,  may  by 
habit  be  aiTcciated  with  other  ideas,  fo  as  to  become  agreeable. 
Father  Laiitau,  in  his  account  of  the  Iroquois,  fays  tire  mufic 
and  dance  of  thofe  Americans  have  fomething  in  them  extremely 
barbarous,  which  at  firft  difgufts.  We  grow  reconciled  to  them 
by  degrees,  and  in  the  end  partake  of  them  with  pleafure,  the 
favages  themfelves  are  fond  cf  them  to  diffraction,'’  (Mceurs 
des  Savages,  Tom,  ii.) 
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There  are  indeed  a few  founds,  that  we  very  generally  aflo- 
fiate  with  agreeable  ideas,  as  the  whittling  of  birds,  or  purring 
of  animals,  that  are  delighted  3 and  fome  others,  that  we  as  gen- 
erally alfociate  with  difagreeable  ideas,  as  the  cries  of  animals  in 
pain,  the  hifs  of  fome  of  them  in  anger,  and  the  midnight  howl 
of  beafts  of  prey.  Tet  we  receive  no  terrible  or  fubiime  ideas 
from  the  lowing  of  a cow,  or  the  braying  of  an  afs.  Which, 
evinces,  that  thefe  emotions  are  owing  to  previous  affociations., 
So  if  the  rumbling  of  a carriage  in  the  flreet  be  for  a moment 
rniftaken  for  thunder,  we  receive  a fubiime  fenfation,  which 
ceafes  as  foon  as  we  know  it  is  the  noife  of  a coach  and  fix. 

There  are  other  difagreeable  founds,  that  are  faid  to  fet  the 
teeth  on  edge  3 which,  as  they  have  always  been  thought  a ne- 
ceflary  efifeft  of  certain  difcordant  notes,  become  a proper  fub- 
je£t  of  our  inquiry.  Every  one  in  his  childhood  has  repeatedly 
bit  a part  of  the  glafs  or  earthen  veflel,  in  which  his  food  has 
been  given  him,  and  has  thence  had  a very  difagreeable  fenfa- 
tion in  the  teeth,  which  fenfation  was  defigned  by  nature  to 
prevent  us  from  exerting  them  on  objects  harder  than  themfelves. 
The  jarring  found  produced  between  the  cup  and  the  teeth  is 
always  attendant  on  this  difagreeable  fenfation  : and  ever  after 
when  fuch  a found  is  accidentally  produced  by  the  conflidf  of 
two  hard  bodies,  we  feel  by  affociation  of  ideas  the  concomitant 
difagreeable  fenfation  in  our  teeth. 

Others  have  in  their  infancy  frequently  held  the  corner  of  a 
filk  handkerchief  in  their  mouth,  or  the  end  of  the  velvet  cape 
of  their  goat,  w’nilft  their  companions  in  play  have  plucked  it 
from  them,  and  have  given  another  difagreeable  fenfation  to 
their  teeth,  which  has  afterwards  recurred  on  touching  thofe 
materials.  And  the  fight  of  a knife  drawn  along  a china  plate, 
though  no  found  is  excited  by  it,  and  even  the  imagination  of 
fuch  a knife  and  plate  fo  fcraped  together,  I know  by  repeated 
experience  will  produce  the  fame  difagreeable  fenfation  of  the 
teeth. 

Thefe  circumftances  indifputably  prove,  that  this  fenfation  of 
the  tooth-edge  is  owing  to  alfociated  ideas  3 as  it  is  equally  ex- 
citable by  fight,  touch,  hearing,  or  imagination. 

In  refpebt  to  the  artificial  proportions  of  found,  excited  by  m.u- 
fical  inftruments,  thofe,  who  have  early  in  life  alfociated  them 
with  agreeable  ideas,  and  have  nicely  attended  to  diftinguifh 
them  from  each  other,  are  faid  to  have  a good  ear,  in  that  coun- 
try where  fuch  proportions  are  in  fa.fhion  : and  not  from  any 
fupericr  perfection  in  the  organ  of  hearing,  or  any  inftindttive 
Sympathy  between  certain  founds  and  paffions. 

I have  Qbferved.  3 child,  t,Q  be  exquifitely  delighted  with  mu  fur, 
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and  who  could  with  great  facility  learn  to  fing  any  tune  that^ie 
heard  diftin&ly,  and  yet  whofe  organ  of  hearing  was  to  imper- 
fect, that  it  was  neceflary  to  fpeak  louder  to  him  in  common 
converfation  than  to  others. 

Our  mufic,  like  our  architecture,  feems  to  have  no  founda-'^ 
tion  in  nature,  they  are  both  arts  purely  of  human  creation,  as 
they  imitate  nothing.  And  the  profeflbrs  of  them  have  only 
clafled  thofe  circumftances,  that  are  molt  agreeable  to  the  acci- 
dental tafte  of  their  age,  or  country;  and  have  called  it  Propor- 
tion. But  this  proportion  mull  always  fluctuate,  as  it  refts  on 
the  caprices,  that  are  introduced  into  our  minds  by  our  various 
modes  of  education.  And  thefe  fluctuations  of  tafte  mult  be- 
come more  frequent  in  the  prefent  age,  where  mankind  have 
enfranchifed  themfelves  from  the  blind  obedience  to  the  rules  of 
antiquity  in  perhaps  every  fcience,  but  that  of  architecture.  See 
SeCt.  XII.  7.  3. 

XI.  There  are  many  articles  of  knowledge,  which  the  ani- 
mals in  cultivated  countries  feem  to  learn  very  early  in  their 
lives,  either  from  each  other,  or  from  experience,  or  obferva- 
tion  : one  of  the  1110ft  general  of  thefe  is  to  avoid  mankind. 
There  is  fo  great  a refemblance  in  the  natural  language  of  the 
paffions  of  all  animals,  that  we  generally  know,  when  they  are 
in  a pacific,  or  in  a malevolent  humour,  they  have  the  fame 
knowledge  of  us  ; and  hence  we  can  fcold  them  from  us  by 
fome  tones  and  geltures,  and  could  poftibly  attraCt  them  to  us 
by  others,  if  they  were  not  already  apprized  of  our  general  ma- 
levolence towards  them..  Mr.  Gmelin,  Profeflor  at  Peterfburg, 
allures  us,  that  in  his  journey  into  Siberia,  undertaken  by  order 
of  the  Emprefs  of  Ruffia,  he  faw  foxes  that  exprefled  no  fear  of 
himfelf  or  companions,  but  permitted  him  to  come  quite  near 
them,  having  never  feen  the  human  creature  before.  And  Mr. 
Bougainville  relates,  that  at  his  arrival  at  the  Malouine,  or  Falk- 
land’s  Iflands,  which  were  not  inhabited  by  men,  all  the  ani- 
mals came  about  himfelf  and  his  people  ; the  fowls  fettling  up- 
on their  heads  and  (boulders,  and  the  quadrupeds  running  about 
their  feet.  From  the  difficulty  of  acquiring  the  confidence  of 
old  animals,  and  the  eafe  of  taming  young  ones,  it  appears 
that  the  fear,  they  all  conceive  at  the  fight  of  mankind,  is  an  ac- 
quired article  of  knowledge. 

This  knowledge  is  more  nicely  underftood  by  rooks,  who  are 
formed  into  focieties,  and  build,  as  it  were,  cities  over  our  heads  ; 
they  evidently  diftinguiffi,  that  the  danger  is  greater  when  a 
man  is  armed  with  a gkrJP  Every  one  has  feen  this,  who  in 
the  fpring  ct  the  year  has  walked  under  a rookery  with  a gun  in 
his  hand  • the  inhabha-nts  of  the  trees  rife  on  their  wings,  and 
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fcream  to  the  unfledged  young  to  fhrink  into  their  riefts  from 
the  fight  of  the -enemy.  The  vulgar  obferving  this  circum- 
ftance  fo  uniformly  to  occur,  afl'ert  that  rooks  can  fmell  gun- 
powder. 

The  fieldfares,  (turdus  pilaris)  which  breed  in  Norway,  and 
come  hither  in  the  cold  feafon  for  our  winter  berries  ; as  they 
are  aflociated  in  flocks,  and  are  in  a foreign  country,  have  evi- 
dent marks  of  keeping  a kind  of  watch,  to  remark  and  announce 
the  appearance  of  danger.  On  approaching  a tree,  that  is  cov- 
ered with  them,  they  continue  fearlefs  till  one  at  the  extremity 
of  the  bulh  rifling  on  his  wings  gives  a loud  and  peculiar  note  of 
alarm,  when  they  all  immediately  fly,  except  one  other,  who 
continues  till  you  approach  ftill  nearer,  to  certify  as  it  were  ths 
reality  of  the  danger,  and  then  he  alfo  flies  off  repeating  the  note 
of  alarm. 

And  in  the  woods  about  Senegal  there  is  a bird  called  uetfr- 
uett  by  the  negroes,  and  fquallers  by  the  French,  which,  as  ioon 
as  they  fee  a man,  fet  up  a loud  fcream,  and  keep  flying  round 
him,  as  if  their  intent  was  to  warn  other  birds,  which  upon 
hearing  the  cry  immediately  take  wing.  Thefe  birds  are  the. 
bane  of  fportfmen,  and  frequently  put  me  into  a paffion,  and 
obliged  me  to  fhoot  them,  (Adanfon’s  Voyage  to  Senegal,  78). 
For  the  fame  intent  the  leffer  birds  of  our  climate  feem  to  fly 
after  a hawk,  cuckoo,  or  owl,  and  fcream  to  prevent  their  com- 
panions from  being  furprifed  by  the  general  enemies  of  them- 
felves,  or  of  their  eggs  and  progeny. 

But  the  lapwing,  (charadrius  pluvialis  Lin.)  when  her  un- 
fledged offspring  run  about  the  marfhes,  where  they  were  hatch- 
ed, not  only  gives  the  note  of  alarm  at  the  approach  of  men  or 
dogs,  that  her  young  may  conceal  themfelves  ; but  flying  and 
fcreaming  near  the  adversary,  {he  appears  more  folicitous  and 
impatient,  as  he  recedes  from  her  family,  and  thus  endeavours 
to  miflead  him,  and  frequently  fucceeds  in  her  defign.  Thefe 
lall  inftances  are  fo  appofite  to  the  fituation,  rather  than  to  the 
natures  of  the  creatures,  that  ufe  them  ; and  are  fo  fimilar  to 
the  actions  of  men  in  the  fame  circumftances,  that  we  cannot 
but  believe,  that  they  proceed  from  a fimilar  principle. 

Mifs  M.  E.  Jackfon  acquainted  me,  that  {he  witneffed  this 
autumn  an  agreeable  inftance  of  fagacity  in  a little  bird,  which 
feemed  to  ufe  the  means  to  obtain  an  end  ; the  bird  repeatedly 
hopped  upon  a poppy-ftem,  and  (hook  the  head  with  its  bill,  till 
many  feeds  were  fcattered,  then  it  fettled  on  the  ground,  and 
eat  the  feeds,  and  again  repeated  the  fame  management.  Sept. 
b *794- 

On  the  northern  coaft  of  Ireland  a friend  of  mine  faw  above 
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a hundred  crows  at  once  preying  upon  mufcles  ; each  crow 
took  a mufcle  up  into  the  air  twenty  or  fort}’- yards  hk;h,  ano 
let  it  fall  on  the  ftones,  and  thus  by  breaking  the  fhsll,  got  pof- 
feflion  of  the  animal. — A certain  philofopher  (I  think  it  wa^g 
Anaxagoras)  walking  along  the  fea-fhore  to  gather  {hells,  one  off 
thsfe  unlucky  birds  miftaking  his  bald  head  for  a done,  drop  - ; 
ped  a fliell  fifh  upon  it,  and  killed  at  once  a philofopher  and  an 
Oyfler. 

The  Martin,  hirundo  urbica,  is  faidby  Linngus  to  dwell  on 
the  outfide  of  houfes  in  Europe  under  the  eaves,  and  to  return 
with  the  early  foliage.  And  that,  when  it  has  built,  the  foar- 
row,  fringilla  domedica,  frequently  occupies  the  fi  . ihcd  neft  ; 
but  that  the  martin  convoking  its  companions,  while  feme  guard 
the  captive  enemy,  others  bring  clay,  exactly  elefe  up  the  en- 
trance, and  fly  away  leaving  the  intruder  to  be  fuffocated.  Syft. 
Natur.  Faff-.  Hirundo.  A fimilar  relation  was  printed  many 
years  ago  in  the  Gentleman’s  Magazine. 

Our  domeftic  animals,  that  have  fome  liberty,  are  alfo  poflelT- 
cd  of  fome  peculiar  traditional  knowledge  : dogs  and  cats  have 
been  forced  into  each  other’s  fociety,  though  naturally  animals 
of  a very  different  kind,  and  have  hence  learned  from  each  other 
to  eat  dog’s  grafs  (agroftis  canina)  when  they  are  lick,  to  promote 
vomiting.  I have  ieen  a cat  mi  (take  the  blade  of  barley  for 
this  grafs,  which  evinces  it  is  an  acquired  knowledge.  They 
have  alfo  learnt  of  each  other  to  cover  their  excrement  and  urine ; 
— about  a fpoonful  of  water  was  fpilt  upon  my  hearth  from  the 
tea-kettle,  and  I obferved  a kitten  cover  it  with  afhes.  Hence 
this  muff;  alfo  be  an  acquired  art  as  the  creature  midook  the  ap- 
plication of  it. 

To  preferre  their  fur  clean,  and  efpec tally  their  whifkers,  cats 
walh  their  faces,  and  generally  quite  behind  their  ears,  every  time 
they  cat.  As  they  cannot  lick  thofe  places  with  their  tongues, 
they  firft  wet  the  infide  of  the  leg  with  faiiva,  and  then  repeat- 
edly wafh  their  faces  with  it,  which  mud  originally  be  an  erlrT 
of  reafoning,  becaufe  a means  is  ufed  to  produce  an  effeifi:  ; and 
feems  afterwards  to  be  taught  or  acquired  by  imitation,  ..xe  the 
greateft  part  of  human  arts. 

Thefe  animals  feem  to  poffefs  fotnething  like  an  additional 
fenfe  by  means  of  their  whifkers ; which  have  perhaps  fome 
analogy  to  the  antenna  of  moths  and  butterflies.  The  whifkers 
of  cats  confift  not  only  of  the  long  hairs  on  their  upper  bps,  but 
they  have  alfo  four  or  fite  long  hairs  {landing  up  from  each  eve- 
brow,  and  alfo  two  or  three  cn  each  cheek  •,  all  which  w-.m 
the  animal  eredls  them,  make  with  their  points  fo  many  parr? 
of  the  periphery  of  a circle,  of  an  extent  at  lead  equal  to  the 
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circumference  of  any  part  of  their  own  bodies.  With  this  in- 
ftrument,  I conceive,  by  a little  experience,  they  can  at  once  de- 
termine, whether  any  aperture  amongft  hedges  or  fhrubs,  in 
which  animals  of  this  genus  live  in  their  wild  ftate,  is  large 
enough  to  admit  their  bodies  ; which  to  them  is  a matter  of 
the  greateft  confequence,  whether  purfuing  or  purfued.  They 
have  likewife  a power  of  eredcing  and  bringing  forward  the  whif- 
kers  on  their  lips  5 which  probably  is  for  the  purpofe  of  feeling, 
whether  a dark  hole  be  further  permeable. 

The  antennas,  or  horns  of  butterflies  and  moths,  who  have 
awkward  wings,  the  minute  feathers  of  which  are  very  liable  to 
injury,  ferve,  I fuppofe,  a fimilar  purpofe  of  meafuring,  as  they 
fly  or  creep  amongft  the  leaves  of  plants  and  trees,  whither  their 
wings  can  pafs  without  touching  them. 

I this  morning  faw  a terrier  bitch  repeatedly  lick  her  paws, 
and  wafh  her  face  on  both  Tides,  and  over  her  eyes,  exadlly  as  cats 
do  ; from  whom  I luppofe  (he  had  acquired  this  art,  as  fhe  liv- 
ed in  the  parlour  with  two  of  them. 

Mr.  T-on*ard,  a very  intelligent  friend  of  mine,  faw  a cat 
catch  a trout  by  darting  upon  it  in  a deep  clear  water  at  the 
mill  at  Weaford,  near  Litchfield.  The  cat  belonged  to  Mr. 
Stanley,  who  had  often  feen  her  catch  fifh  in  the  fame  manner 
in  fummer,  when  the  mill-pool  was  drawn  fo  low  that  the  fifh 
could  be  feen.  I have  heard  of  other  cats  taking  fifh  in  {hallow 
water,  as  they  flood  on  the  bank.  This  feems  a natural  art  of 
taking  their  prey  in  cats,  which  their  acquired  delicacy  by  do- 
mellication  has  in  general  prevented  them  from  ufing,  though 
their  defire  of  eating  fifh  continues  in  its  original  flrength. 

Mr.  White,  in  his  ingenious  Hiftory  of  Selbourne,  was  wit- 
nefs  to  a cat’s  fuckling  a young  hare,  which  followed  her  about 
the  garden,  and  came  jumping  to  her  call  of  affeddcn.  At  El- 
ford,  near  Litchfield,  the  Rev.  Mr.  Sawieyhad  taken  the  young 
ones  out  of  a hare,  which  was  fhot  ; they  were  alive,  and  the 
cat,  who  had  juft  loft  her  own  kittens,  carried  them  away,  as  it 
was  fuppofed,  to  eat  them  ; but  it  prefently  appeared,  that  it 
was  affection  not  hunger  which  incited  her,  as  fhe  fuckled 
them,  and  brought  them  up  as  their  mot!  er. 


Other  mftances  of  the  miftaken  application  of  what  has  been 
termed  inftind:  may  be  obferved  in  flies  in  the  night,  who  mif-  • 
taking  a candle  for  day-light,  approach  and  periih  in  the  flams. 
So  the  putrid  fmeli  of  the  ftapeua,  or  carrion-flower,  allures  the 
large  flefh-flyto  depofit  its  young  worms  on  its  beautiful  petals, 
which  perifh  there  for  want  of  nouri  ft  merit.  This  therefore 
cannot  be  a neceffary  inftindt,  becaufe  the  creature  miftakes  the 
application  of  it. 

VoL.  I.  R Trinntjr, 
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Though  in  this  country  horfes  fhew  little  veftiges  of  policy, 
yet  in  the  deferts  of  Tartary,  and  Siberia,  when  hunted  by  the 
Tartars  they  are  feen  to  form  a kind  of  community,  fet  watch- 
es to  prevent  their  being  furprifed,  and  have  commanders,  who 
diredt,  and  haften  their  flight,  Origin  of  Language,  Vol.  I.  p. 
212.  In  this  country,  where  four  or  five  horfes  travel  in  a line, 
the  firft  always  points  his  ears  forward,  and  the  laft  points  his 
backward,  while  the  intermediate  ones  feem  quite  carelefs  in  this 
refpeft  ; which  feems  a part  of  policy  to  prevent  furprife.  As 
all  animals  depend  mod  on  the  ear  to  apprize  them  of  the  ap- 
proach of  danger,  the  eye  taking  in  only  half  the  horizon  at 
once,  and  horfes  poflefs  a great  nicety  of  this  fenfe  ; as  appears 
from  their  mode  of  fighting,  mentioned  No.  8.  5.  of  this  Sec- 
tion, as  well  as  by  common  obfervation. 

There  are  fome  parts  of  a horfe,  which  he  cannot  conveni- 
ently rub,  when  they  itch,  as  about  the  {boulder,  which  he  can 
neither  bite  with  his  teeth,  nor  fcratch  with  his  hind  foot  j 
when  this  part  itches,  he  goes  to  another  horfe,  and  gently  bites 
him  in  the  part  which  he  wifhes  to  be  bitten,  which  is  imme- 
diately done  by  his  intelligent  friend.  I once  obferved  a young 
foal  thus  bite  its  large  mother,  who  did  not  chocfe  to  drop  the 
grafs  fhe  had  in  her  mouth,  and  rubbed  her  nofe  againft  the 
foal’s  neck  inllead  of  biting  it  ; which  evinces  that  fhe  knew 
the  defign  of  her  progeny,  and  was  not  governed  by  a necefl'ary 
inftindt  to  bite  where  fhe  was  bitten. 

Many  of  our  ihrubs,  which  would  otherwife  afford  an  agree- 
able food  to  horfes,  are  armed  with  thorns  or  prickles,  wrhich 
fecure  them  from  thofe  animals  ; as  the  holly,  hawuhorn,  goofe- 
berry,  gorfe.  In  the  extenfive  moorlands  of  St  afford  fh  ire,  the 
horfes  have  learnt  to  (lamp  upon  a gorfe-bufh  with  one  of  their 
forefeet  for  a minute  together,  and  uffien  the  points  are  broken, 
they  eat  it  without  injury.  The  horfes  in  the  new  foreft  in 
Hampfhire  are  affirmed  to  do  the  fame  by  Mr.  Gilpin.  Foreft 
Scenery,  II.  25  1,  and  1 12.  Which  is  an  art  other  horfes  in  the 
fertile  parts  of  the  country  do  not  poflefs,  and  prick  their  mouths 
till  they  bleed,  if  they  are  induced  by  hunger  or  caprice  to  at- 
tempt eating  gorfe. 

Swine  have  a fenfe  of  touch  as  w^ell  as  of  fmell  at  the  end  c f 
their  note,  which  they  ufe  as  a hand,  both  to  root  up  the  foil, 
and  to  turn  over  and  examine  objects  of  food,  fomewhat  like  the 
probcfcis  of  an  elephant.  As  they  require  fhelter  from  the 
cold  in  this  climate,  they  have  learnt  to  collect  ftraw  in  their 
mouths  to  make  their  neft,  when  the  wind  blows  cold  •,  and  to 
call  their  companions  by  repeated  cries  to  affift  in  the  work,  and 
add  to  their  warmth  by  their  numerous  bed-fellows.  Hence 
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thefe  animals,  which  are  efteemed  fo  unclean,  have  alfo  learned 
never  to  befoul  their  dens,  where  they  have  liberty,  with  their 
own  excrement  •,  an  art,  which  cows  and  horfes,  which  have 
open  hovels  to  run  into,  have  never  acquired.  I have  obferved 
great  fagacity  in  fwine  ; but  the  fhort  lives  we  allow  them,  and 
their  general  confinement,  prevents  their  improvement,  which 
might  jrrobably  be  otherwife  greater  than  that  of  dogs. 

Inftances  of  the  fagacity  and  knowledge  of  animals  are  very 
numerous  to  every  obferver,  and  their  docility  in  learning  vari- 
ous arts  from  mankind,  evinces  that  they  may  learn  fimilar  arts 
from  their  own  fpecies,  and  thus  be  poflefled  of  much  acquired 
and  traditional  knowledge. 

A dogwhofe  natural  prey  is  fheep,  is  taught  by  mankind,  not 
only  to  leave  them  unmolefted,  but  to  guard  them  ; and  to  hunt, 
to  fet,  or  to  deftroy  other  kinds  of  animals,  as  birds,  or  vermin  ; 
and  in  fome  countries  to  catch  fifh,  in  others  to  find  truffi.es, 
and  to  pradtife  a great  variety  of  tricks  ; is  it  more  furprifing 
that  the  crows  fhould  teach  each  other,  that  the  hawk  can  catch 
lefs  birds,  by  the  fuperior  fwiftnefs  of  his  wing,  and  if  two  of 
them  follow  him,  till  he  fucceeds  in  his  defign,  that  they  can 
by  force  fhare  a part  of  the  capture  ? This  I have  formerly  ob- 
ferved with  attention  and  aftonifhment. 

There  is  one  kind  of  pelican  mentioned  by  Mr.  Ofbeck,  one 
of  Linnaeus’s  travelling  pupils  (the  pelicanus  aquilus),  whofe 
food  is  fifh  ; and  which  it  takes  from  other  birds,  becaufe  it  is 
not  formed  to  catch  them  itfelf  ; hence  it  is  called  by  the  Eng- 
lilh  a Man-of-war-bird,  Voyage  to  China,  p.  88.  There  are 
many  other  interefting  anecdotes  of  the  pelican  and  cormorant, 
collected  from  authors  of  the  belt  authority,  in  a well-managed 
Natural  Hiftory  for  Children,  publifhed  by  Mr.  Galton.  John- 
fon.  London. 

And  the  following  narration  from  the  very  accurate  Monf. 
Adanfon,  in  his  voyage  to  Senegal,  may  gain  credit  with  the  read- 
er : as  his  employment  in  this  country  was  folely  to  make  ob- 
fervations  in  natural  hiftory.  On  the  river  Niger,  in  his  road  to 
tn^3  iflandGrieljhe  faw  a great  number  of  pelicans,  or  wide  throats. 
“ They  moved  with  great  ftate  like  fwans  upon  the  water,  and 
are  the  largeft  bird  next  to  the  oftrich  ; the  bill  of  the  one  I kill- 
ed was  upwards  of  a foot  and  half  long,  and  the  bag  fattened 
underneath  it  held  two  and  twenty  pints  of  water*.  They  fwim 
in  flocks,  and  form  a large  circle,  which  they  contract  afterwards, 
driving  the  fifh  before  them  with  their  legs  : when  they  fee  the 
fifh  in  fufficient  number  confined  in  this  fpace,  they  plunge 
their  bill  wide  open  into  the  water,  and  fhut  it  again  with  great 
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quicknefs.  They  thus  get  fifh  into  their  threat-bag,  which  they 
eat  afterwards  cn  fhore  at  their  leifure.”  P.  247. 

Another  curious  effort  of  defign,  or  ufe  of  means  in  animals, 
is  related  by  Abbe  Grofier,  in  his  Defcription  of  China,  Vol.  I. 
p.  562.  A kind  of  tiger  is  feen  in  China,  which  has  a body 
like  a dog,  but  no  tail,  and  is  remarkably  fwift  and  ferocious. 
If  any  one  meets  this  animal,  and  to  efcape  from  his  fury  climbs 
up  a tree,  the  tiger  immediately  fends  forth  a loud  yell,  and  feveral 
other  tigers  arrive  ; which  altogether  dig  up  the  earth  round  the 
roots  of  the  tree,  and  overturning  it,  feize  their  prev. 

The  rattlefnake  and  black  ferpent  of  America  alfo  fhould  here 
be  mentioned,  which  arefuppefed  to  poffefs  an  inftinctive  pow- 
er of  fafeinating  birds  ; as  many  birds  have  been  feen  repeatedly 
to  run  to  them  ar.d  to  retreat  from  them  with  piteous  fereams, 
till  the  lnake  has  feized  and  devoured  them.  I formerly  iuf- 
pefted,  that  this  ferpent  had  hid  himfelf  in  the  bufhes,  and  had 
iecretly  wounded  the  bird,  and  followed  it  with  Ms  fteady  eye, 
til!  the  poifon  inftilled  into  the  wound  had  time  to  take  effect ; 
and  that  the  bird  then  fell  from  the  tree  into  his  mouth.  But 
from  an  ingenious  paper,  which  Dr.  B.  S.  Barton,  Profeifor 
of  Natural  Pliftory  in  Pennfylvania,  has  favoured  me  with,  and 
which  will  be  publifhed  in  their  Phiiofophical  Tranfacfions,  i: 
is  clearly  fhewn,  that  this  piteous  cry,  and  approach,  and  retreat, 
of  the  bird  fuppofed  to  be  fafeinated  is  fimply  an  attack  made 
by  the  female  bird  on  the  ferpent  in  defence  of  her  young  ; 
which  credulity  and  the  love  of  admiration  has  converted  into  a 
prodigy  of  fafeination,  which  is  ftill  credited  by  the  multitude 
in  America.  This  circumftance  of  the  mother  bird  daring  to 
defend  her  young  from  a ferpent,  till  fhe  was  devoured  by  him, 
and  her  fereaming  around  him,  is  deferibed  by  that  great  ob- 
ferver  of  nature,  the  immortal  Homer,  above  2coo  years  ago. 
Iliad.  Lib.  2.  1.  310. 

XII.  The  knowledge  and  language  of  thofe  birds,  that  fre- 
quently change  their  climate  with  the  feafons,  is  ftill  more  ex- 
tenfive  : as  they  perform  thefe  migrations  in  large  focieties,  and 
are  lefs  fubjeft  to  the  power  of  man,  than  the  refident  tribes  of 
birds.  They  are  faid  to  follow  a leader  during  the  day,  who  is 
occafionally  changed,  and  to  keep  a continual  cry  during  the 
night  to  keep  themfelves  together.  It  is  probable  that  cheie 
emigrations  were  at  firft  undertaken  as  accident  directed,  by  the 
more  adventurous  of  their  fpecies,  and  learned  from  one  another 
like  the  difeoveries  of  mankind  in  navigation.  The  following 
circumftances  ftrongly  fupport  this  opinion. 

1.  Nature  has  provided  thefe  animals,  in  the  climates  where 
they  are  produced,  with  another  refource,  when  the  fealon  be- 
comes 
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comes  too  cold  for  their  conftitutions,  or  the  food  they  were  fup- 
ported  with  ceafes  to  be  fuppiied  : I mean  that  of  Sleeping. 
Dormice,  fnakes,  and  bats,  have  not  the  means  of  changing  their 
country ; the  two  former  from  the  want  of  wings,  and  the  lat- 
ter from  his  being  not  able  to  bear  the  light  of  the  day.  Hence 
thefe  animals  are  obliged  to  make  ufe  of  this  refource,  and  Sleep 
during  the  winter.  And  thofe  fwallows  that  have  been  hatched 
too  late  in  the  year  to  acquire  their  full  ftrength  of  pinion,  or  that 
have  been  maimed  by  accident  or  difeafe,  have  been  frequently 
found  in  the  hollows  of  rocks  on  the  fea  coafts,  and  even  under 
water  in  this  torpid  ftate,  from  which  they  have  been  revived 
by  the  warmth  of  a fire.  This  torpid  Hate  of  fwallows  is  tefti- 
fied  by  innumerable  evidences  both  of  ancient  and  modern 
names.  Ariftotle  fpeaking  of  the  fwallows  fays,  “ They  pafs 
into  warmer  climates  in  winter,  if  fuch  places  are  at  no  great 
ciftance  j if  they  are,  they  bury  themfelves  in  the  climates  where 
’ they  dwell,”  (8.  Hift.  c.  16.  See  alfo  Derham’s  Phvf.  Theol. 
v.ii.  p.177.) 

The  hybernation  of  animals  is  mentioned  by  M.  Fabricius, 
who  fuppofes  it  only  to  happen  to  animals,  which  originally  be- 
longed to  a warmer  climate,  and  adds,  that  when  thefe  animals 
are  carried  back  to  a warmer  climate,  and  fuppiied  plentifully 
with  food,  they  ceafe  to  hybernate. 

Hence  their  emigrations  cannot  depend  on  a necejary  inftinft, 
as  the  emigrations  themfelves  are  not  necejfary. 

2.  When  the  weather  becomes  cold,  the  fwallows  in  the 
neighbourhood  aflemble  in  large  flocks ; that  is,  the  unexperi- 
enced attend  thofe  that  have  before  experienced  the  journey  they 
are  about  to  undertake  : they  are  then  feen  fome  time  to  hover 
on  the  coaft,  till  there  is  calm  weather,  or  a wind,  that  fuits  the 
direction  of  their  flight.  Other  birds  of  paffage  have  been 
drowned  by  thoufands  in  the  fea,  or  have  fettled  on  (hips  quite 
exhaufted  with  fatigue.  And  others,  either  by  miftaking  their 
courfe,  or  by  diftrefs  of  weather,  have  arrived  in  countries  where 
they  were  never  feen  before ; and  thus  are  evidently  fubjett  t<5 
the  fame  hazards  that  the  human  fpecies  undergo,  in  the  execu- 
tion of  their  artificial  purpofes. 

3.  The  fame  birds  are  emigrant  from  fome  countries  artd  not 
fo  from  others : the  fwallows  were  feen  at  Goree  in  January  by 
an  ingenious  philofcpner  of  my  acquaintance,  and  he  was  told 
that  they  continued  there  all  the  year ; as  the  warmth  of  the  cli- 
mate was  at  ail  feafons  Sufficient  for  their  own  conftitutions,  and 
for  the  produftion  of  the  flies  that  fupply  them  with  nourish- 
ment. Hercdctus  fays,  that  in  Libya,  about  the  fprings  of  the 
Nile,  the  fwallows  continue  all  the  year.  (L.  2.) 
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Quails  (tetrao  coturnix,  Lin.)  are  birds  of  paflage  from  the 
coaft  of  Barbary  to  Italy,  and  have  frequently  fettled  in  large 
fhoals  on  {hips  fatigued  with  their  flight.  (Ray,  Wifdom  of 
God,  p.  129.  Derham  Phyfic.  Theol.  v.  ii.  p.  178.)  Dr.  Ruf- 
fel,  in  his  hiftory  of  Aleppo,  obferves  that  the  fvvallovvs  vifit  that 
country  about  the  end  of  February,  and  having  hatched  their 
young  difappear  about  the  end  of  July;  and  returning  again 
about  the  beginning  of  October,  continue  about  a fortnight,  and 
then  again  difappear.  (P.  70.) 

When  my  late  friend  Dr.  Chambres  of  Derby  was  on  the 
ifland  of  Caprea  in  the  bay  of  Naples,  he  was  informed  that  great 
flights  of  quails  annually  fettle  on  that  ifland  about  the  begin- 
ning of  May,  in  their  paflage  from  Africa  to  Europe.  And  that 
they  always  come  when  the  fouth-eaft  wind  blows,  are  fatigued 
when  they  reft  on  this  ifland,  and  are  taken  in  fuch  amazing 
quantities  and  fold  to  the  Continent,  that  the  inhabitants  pay 
the  bilhop  his  ftipend  out  of  the  profits  arifing  from  the  fale  of 
them. 

The  flights  of  thefe  birds  acrofs  the  Mediterranean  are  record- 
ed near  three  thoufand  years  ago.  “ There  went  forth  a wind 
from  the  Lord  and  brought  quails  from  the  fea,  and  let  them  fall 
upon  the  camp,  a day’s  journey  round  about  it,  and  they  were 
two  cubits  above  the  earth,”  (Numbers,  chap.  ii.  ver.  31.) 

In  our  country,  Mr.  Pennant  informs  us,  that  forne  quails 
migrate,  and  others  only  remove  from  the  internal  parts  of  the 
ifland  to  the  coafts,  (Zoology,  otftavo,  210.)  Some  of  the  ring- 
doves and  ftares  breed  here,  others  migrate,  (ibid.  510,511.) 
And  the  {lender  billed  fmall  birds  do  not  all  quit  thefe  kingdoms 
in  the  winter,  though  the  difficulty  of  procuring  the  worms  and 
infetfts,  that  they  feed  on,  fupplies  the  fame  reafon  for  migra- 
tion to  them  all,  (ibid.  51 1.) 

Linnaeus  has  obferved,  that  in  Sweden  the  female  chaffinches 
quit  that  country  in  September,  migrating  into  Holland,  and 
leave  their  mates  behind  till  their  return  in  fpring.  Hence  he 
has  called  them  Fringilla  cselebs,  (Armen.  Acad.  ii.  42.  iv.  595.) 
Now  in  our  climate  both  fexes  of  them  are  perennial  birds.  And 
Mr.  Pennant  obferves  that  the  hoopoe,  chatterer,  hawfinch,  and 
crofs-bill,  migrate  into  England  fo  rarely,  and  at  fuch  uncertain 
times,  as  net  to  deferve  to  be  ranked  among  our  birds  of  pai- 
fage,  (Zool.  Bvo.  5 1 1.) 

The  water  fowl,  as  geefe  and  ducks,  are  better  adapted  for 
long  migrations,  than  rhe  other  tribes  of  birds,  as,  when  the 
weather  is  calm,  they  can  not  only  reft  themfelves,  or  fleep  upon 
tire  ocean,  but  poffibly  procure  fome  kind  of  food  from  it. 

Hence  in  Siberia,  as  foon  as  the  lakes  are  frozen,  the  water 
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fowl,  which  are  very  numerous,  all  difappear,  and  are  fuppofed 
to  fly  to  warmer  climates,  except  the  rail,  which,  from  its  inabil- 
ity for  long  flights,  probably  fleeps,  like  our  bat,  in  iheir  winter. 
The  following  account  from  the  Journey  of  ProfeSbr  Gmeiin, 
may  entertain  the  reader.  “ In  the  neighbourhood  of  Krafnoi- 
ark,  amongft  many  other  emigrant  water  fowls  we  obferved  a 
great  number  of  rails,  which  when  purfued  never  took  flight, 
but  endeavoured  to  efcape  by  running.  We  inquired  how  thefe 
birds,  that  could  not  fly,  could  retire  into  other  countries  in  the 
•winter,  and  were  told,  both  by  the  Tartars  and  Albanians,  that 
they  well  knew  thofe  birds  could  not  alone  pafs  into  other  coun- 
tries: but  when  the  cranes  (les  grues)  retire  in  autumn,  each  one 
takes  a rail  (un  rale)  upon  his  back,  and  carries  him  to  a warmer 
climate.” 

Recapitulation . 

1.  All  birds  of  paffage  can  exift.  in  the  climates,  where  they 
are  produced. 

2.  They  are  fubjedT  in  their  migrations  to  the  fame  accidents 
and  difficulties,  that  mankind  are  fubjeCt  to  in  navigation. 

3.  The  fame  fpecies  of  birds  migrate  from  fome  countries, 
and  are  refident  in  others. 

From  all  thefe  circumftances  it  appears  that  the  migrations  of 
birds  are  not  produced  by  a neceflary  inftinCt,  but  are  acciden- 
tal improvements,  like  the  arts  among  mankind,  taught  by  their 
contemporaries,  or  delivered  by  tradition  from  one  generation 
of  them  to  another. 

XIII.  In  that  feafon  of  the  year  which  fupplies  the  nourifl;- 
ment  proper  for  the  expended  brood,  the  birds  enter  into  a con- 
tract of  marriage,  and  with  joint  labour  conftruCt  a bed  for  the 
reception  of  their  offspring.  Their  choice  of  the  proper  feafon, 
their  contracts  of  marriage,  and  the  regularity  with  which  they 
conftruct  their  nefts,  have  in  all  ages  excited  the  admiration  of 
naturalifts  ; and  have  always  been  attributed  to  the  power  of  in- 
ftinCt, which,  like  the  occult  qualities  of  the  ancient  philofo- 
phers,  prevented  all  further  inquiry.  We  ffiall  conflder  them 
in  their  order. 

Their  Choice  of  the  Seafon. 

Our  domeftic  birds,  that  are  plentifully  fupplied  throughout 
the  year  with  their  adapted  food,  and  are  covered  with  houfes 
from  the  inclemency  of  the  weather,  lay  their  eggs  at  any  fea- 
fon : which  evinces  that  the  fpring  of  the  year  is  not  pointed 
out  to  them  by  a neceflary  inftinCt, 
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"VVIiilfl  the  wild  tribes  of  birds  choofe  this  time  of  the  --car 
from  their  acquired  knowledge,  that  the  mild  temperature  of  the 
air  is  more  convenient  for  hatching  their  eggs,  and  is  foon  likely 
to  fupply  that  kind  of  nourilhment,  that  is  wanted  for  their  young. 

If  the  genial  warmth  of  the  fpring  produced  the  paffion  of 
love,  as  it  expands  the  foliage  of  trees,  all  other  animals  (hould 
feel  its  influence  as  well  as  birds  : but,  the  viviparous  creatures, 
as  they  fuckle  their  young,  that  is,  as  they  previouily  digefi  the 
natural  food,  that  it  may  better  fuit  the  tender  ffcomachs  of  their 
offspring,  experience  the  influence  of  this  paffion  at  all  feafons 
of  the  year,  as  cats  and  bitches.  The  graminivorous  animals 
indeed  generally  produce  their  young  about  the  time  when  grafs 
is  fupplied  in  the  greatelt  plenty,  but  this  is  without  any  degree 
of  exadtnefs,  as  appears  from  our  cows,  flieep,  and  hares,  and 
may  be  a part  of  the  traditional  knowledge,  which  they  learn 
from  the  example  of  their  parents. 

Their  Contracts  of  Marriage. 

Their  mutual  paffion,  and  the  acquired  knowledge,  that  their 
joint  labour  is  neceffary  to  procure  fultenance  for  their  numer- 
ous family,  induces  the  wild  birds  to  enter  into  a contradt  of 
marriage,  which  does  not  however  take  place  among  the  ducks, 
geefe,  and  fowls,  that  are  provided  with  their  daily  food  from, 
our  barns. 

An  ingenious  philofopher  has  lately  denied,  that  animals  can 
enter  into  contracts,  and  thinks  this  an  effential  difference  be- 
tween them  and  the  human  creature  : — but  does  not  daily  ob- 
fervation  convince  us,  that  they  form  contvadts  of  friendthip 
with  each  other,  and  with  mankind  ? When  puppies  and  kittens 
play  together,  is  there  not  a tacit  contrail,  that  they  will  not 
hurt  each  other  ? And  does  not  your  favourite  dog  expedt  you 
fliould  give  him  his  daily  food,  for  his  fervices  and  attention  to 
you  l And  thus  barters  his  love  for  your  protection  ? In  the 
fame  manner  that  all  contracts  are  made  amongft  men,  that  do 
not  underftand  each  other’s  arbitrary  language. 

The  ConJtruHion  of  their  Nejls. 

1.  They  feem  to  be  inftrudted  how  to  build  their  nelts  Iren? 
their  obfervation  of  that,  in  which  they  were  educated,  and  from 
their  knowledge  of  thofe  things,  that  are  molt  agreeable  to  their 
touch  in  refpect  to  warmth,  cleanlinefs,  and  liability,  'they 
choofe  their  fituations  from  their  ideas  of  fafety  from  their  ene- 
mies, and  of  flicker  from  the  weather.  Nor  is  the  colour  of 
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their  nefts  a circumftance  unthought  of ; the  finches,  that  build 
in  green  hedges,  cover  their  habitations  with  green  mofs  ; the 
fwaliow  or  martin,  that  builds  againft  rocks  and  houfes,  covers 
hers  with  clay,  whilft  the  lark  choofes  vegetable  ftraw  nearly  of 
the  colour  of  the  ground  Ihe  inhabits : by  this  contrivance,  they 
are  all  lefs  liable  to  be  difcovered  by  their  adverfaries. 

2.  Nor  are  the  nefts  of  the  fame  fpecies  of  birds  conftrufted 
always  of  the  fame  materials,  nor  in  the  fame  form  ; which  is 
another  circumftance  that  afcertains,  that  they  are  led  by  obfer- 
vation. 

In  the  trees  before  Mr.  Levet’s  houfe  in  Litchfield,  there  are 
annually  nefts  built  by  fparrows,  a bird  which  ufually  builds  un- 
der the  tiles  of  houfes,  or  the  thatch  of  barns.  Not  finding  fuch. 
convenient  fituations  for  their  nefts,  they  build  a covered  neft 
bigger  than  a man’s  head,  with  an  opening  like  a mouth  at  the 
fide,  refembling  that  of  a magpie,  except  that  it  is  built  with 
ftraw  and  hay,  and  lined  with  feathers,  and  fo  nicely  managed 
as  to  be  a defence  againft  both  wind  and  rain. 

The  following  extraCl  from  a Letter  of  the  Rev.  Mr.  J.  Liar- 
win,  of  Carleton  Scroop  in  Lincolnfhire,  authenticates  a curious 
fa£t  of  this  kind.  “ When  I mentioned  to  you  the  circum- 
ftance of  crows  or  rooks  building  in  the  fpire  of  Welbourn 
church,  you  exprdfed  a defire  of  being  well  informed  of  the 
certainty  of  the  fa£t.  Welbourn  is  fituated  in  the  road  from 
Grantham  to  Lincoln  on  the  Cliff  row  j I yefterday  took  a ride 
thither,  and  inquired  of  the  reCior,  Mr.  Ridgehill0  whether  the 
report  was  true,  that  rooks  built  in  tire  fpire  of  his  church  He 
allured  me  it  v/as  true,  and  that  they  had  done  fo  time  imme- 
morial, as  his  parilhioners  affirmed.  There  was  a common  tra- 
dition, he  Laid,  that  formerly  a rookery  in  fonre  high  trees  ad- 
joined the  church  yard,  which  being  cut  down  (probably  in  the 
fpring,  the  building  feafon),  the  rooks  removed  to  the  church, 
and  built  their  nefts  on  the  outlide  of  the  fpire  on  the  tops  of 
windows,  which  by  their  projection  a little  from  the  fpire  made 
them  convenient  room,  but  that  they  built  alfo  on  the  infide.  I 
Law  two  nefts  made  with  flicks  on  the  outfide,  and  in  the  fpires, 
and  Mr.  Ridgehill  faid  there  were  always  a great  many. 

“ I fpent  the  day  with  Mr.  Wright,  a clergyman,  at  Fulbeck, 
near  Welbourn,  and  in  the  afternoon  Dr.  Ellis  of  Lpadenham, 
about  two  miles  from  Welbourn,  drank  tea  at  Mr.  Wright’s,  who 
faid  he  remembered,  when  Mr.  Welby  lived  at  Welbourn,  that 
he  received  a letter  from  an  acquaintance  in  the  weft  of  Eng- 
land, defiling  an  anfwer,  whether  the  report  of  rooks  building 
in  Welbourn  church  was  true,  as  a wager  was  dependm?  on 
VQL.  I.  f °tha? 
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that  fubjeft  ; to  which  he  returned  an  anfwer  afcertaining  the 
fa£t,  and  decided  the  wager.”  Aug.  30,  1794. 

So  the  jackdaw  (corvus  monedula)  generally  builds  in  church 
fteeples,  or  under  the  roofs  of  high  houfes  •,  but  at  Selbourn,  in 
Southamptonlhire,  where  towers  and  fteeples  are  not  fufficientlv 
numerous,  thefe  birds  build  in  forfaken  rabbit  burrows.  See  a 
curiou  . account  of  thefe  fubterranean  nefts  in  White’s  Hiftory 
of  Selbourn,  p.  59.  Can  the  fkilful  change  of  architecture  in 
thefe  birds  and  the  fparrows  above  mentioned  be  governed  by 
inftinct  ? Then  they  muft  have  two  inftindls,  one  for  common, 
and  the  other  for  extraordinary  occafions. 

I have  feen  green  worfted  in  a neft,  which  no  where  exifts  in 
nature  : and  the  down  of  thirties  in  thofe  nefts,  that  were  by 
fome  accident  conftructed  later  in  the  fummer,  which  rnaterial 
could  not  be  procured  for  the  earlier  nefts  : in  many  different 
climates  they  cannot  procure  the  fame  materials,  that  they  ufe  in 
ours.  And  it  is  well  known,  that  the  canary  birds,  that  are  prop- 
agated in  this  country,  and  the  finches,  that  are  kept  tame,  will 
build  their  nefts  of  any  flexile  materials,  that  are  given  them. 
Plutarch,  in  his  Book  on  Rivers,  fpeaking  of  the  Nile,  fays, 
“ that  the  fwallows  colled!  a material,  when  the  waters  recede, 
with  which  they  form  nefts,  that  are  impervious  to  water.”  And 
in  India  there  is  a fwallow  that  collects  a glutinous  fubftaace 
for  this  purpofe,  whofe  neft  is  efculent,  and  efteemed  a princi- 
pal rarity  amongft  epicures,  (Lin.  Syft.  Nat.)  Both  thefe  muft  be 
conftrucfted  of  very  different  materials  from  thoie  ufed  by  the 
fwallows  of  our  country. 

In  India  the  birds  exert  more  artifice  in  building  their  nefts  on 
account  of  the  monkeys  and  fnakes : fome  form  their  pen  file 
nefts  in  the  fhane  of  a purfe,  deep  and  open  at  top  •,  others  with 
a hole  in  the  fide ; and  others,  ftill  more  cautious,  v ith  an  en- 
trance at  the  very  bottom,  forming  their  lodge  near  the  fummit. 
But  the  taylor-bird  will  not  even  truft  its  neft  to  the  extremity 
of  a tender  twig,  but  makes  one  more  advance  to  fafety  by  fix- 
ing it  to  the  leaf  itfelf.  It  picks  up  a dead  leaf,  and  few's  it  to 
the  fide  of  a living  one,  its  flender  bill  being  its  needle,  and  its 
thread  fome  fine  fibres  ; the  lining  confifts  of  feathers,  goffamer, 
and  down  ; its  eggs  are  white,  the  colour  of  the  bird  light  yel- 
low, its  length  three  inches,  its  weight  three  fixteenths  of  an 
ounce  ; fo  that  the  materials  of  the  neft,  and  the  weight  of  tire 
bird,  are  not  likely  to  draw  down  an  habitation  fo  fiightly  fuf- 
pended.  A neft  of  this  bird  is  preferved  in  the  Britifii  Muie- 
um,  (Pennant’s  Indian  Zoology.)  This  calls  to  one’s  mind  the 
Mofaic  account  of  the  origin  of  mankind,  the  firft  dawning  of 
art  there  aferibed  to  them,  is  that  of  fewing  leaves  together. 
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For  many  other  curious  kinds  of  nefts  fee  Natural  Hiftory  for 
Children,  by  Mr.  Galton.  Johnfon.  London.  Part  I.  p.  47. 
Gen.  Oriolus. 

3.  Thofe  birds  that  are  brought  up  by  our  care,  and  have  had 
little  communication  with  others  of  their  own  fpecies,  are  very 
defedtive  in  this,  acquired  knowledge  ; they  are  not  only  very 
awkward  in  the  conftruftion  of  their  nefts,  but  generally  icatter 
their  eggs  in  various  parts  of  the  room  or  cage,  where  they  are 
confined,  and  feldom  produce  young  ones,  till,  by  failing  in  their 
firft  attempt,  they  have  learnt  fomething  from  their  own  obfer- 
vation. 

4.  During  the  time  of  incubation  birds  are  faid  in  general  to 
turn  their  eggs  every  day ; fome  cover  them,  when  they  leave 
the  neft,  as  ducks  and  geefe ; in  fome  the  male  is  faid  to  bring 
food  to  the  female,  that  {he  may  have  lefs  occafion  of  abfence, 
in  others  he  is  faid  to  take  her  place,  when  {he  goes  in  queft  c£ 
food  ; and  all  of  them  are  faid  to  leave  their  eggs  a fhorter  time 
in  cold  weather  than  in  warm.  In  Senegal  the  oftrich  fits  on 
her  eggs  only  during  the  night,  leaving  them  in  the  day  to  the 
heat  of  the  fun  ; but  at  the  Cape  of  Good  Hope,  where  the  heat 
is  lefs,  {he  fits  on  them  day  and  night. 

If  it  flrould  be  alked,  what  induces  a bird  to  fit  weeks  on  its 
firft  eggs  unconfcious  that  a brood  of  young  ones  will  be  the 
product  ? The  anfwer  muft  be,  that  it  is  the  fame  paffion  that 
induces  the  human  mother  to  hold  her  offspring  whole  nights 
and  days  in  her  fond  arms,  and  prefs  it  to  her  bofom,  uncon- 
fcious of  its  future  growth  to  fenfe  and  manhood,  till  obferva- 
tion  or  tradition  have  informed  her. 

5.  And  as  many  ladies  are  too  refined  to  nurfe  their  own 
children,  and  deliver  them  to  the  eare  and  provifion  of  others  ; 
fo  is  there  one  inftance  of  this  vice  in  the  feathered  world.  The 
cuckoo  in  fome  parts  of  England,  as  I am  well  informed  by  a 
very  diftindf  and  ingenious  gentleman,  hatches  and  educates  her 
young ; whilft  in  other  parts  fhe  builds  no  neft,  but  ufes  that  of 
fome  leffer  bird,  generally  either  of  the  wagtail,  or  hedge  fpar- 
row,  and  depoficing  one  egg  in  it,  takes  no  further  care  of  her 
progeny. 

M.  Heriffant  thought,  that  he  had  difcovered  the  reafon,  why 
cuckoos  do  not  incubate  their  own  eggs,  by  having  obferved  that 
the  crop  or  ftomach  of  the  cuckoo  was  placed  behind  the  fter- 
num,  or  breaft-bone,  and  he  thence  fancied,  that  this  would 
render  incubation  difagreeable  or  impracticable.  Hift.  de  1* 
Acad.  Royal.  1752.  But  Mr.  White,  in  his  Natural  Hiftory  of 
Selbourn  afferts,  that  on  differing  a fern-owl  he  found  the  fitu- 
ation  of  the  crop  or  ftomach  of  that  bird  to  be  behind  the  fter- 
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nam,  like  that  of  the  cuckoo,  and  fuppofes  that  many  other 
birds  may  be  organized  in  the  fame  manner.  And,  as  the  fern- 
owl incubates  and  hatches  her  own  eggs,  he  rationally  concludes, 
that  this  ftrufture  of  the  bird  cannot  be  the  caufe  of  her  want 
of  maternal  ftorge.  Hift.  of  Selbourn,  p.  208. 

As  the  Rev.  Mr.  Stafford  was  walking  in  Glofop  Dale,  in  the 
Peak  of  Dsrbyfhire,  he  faw  a cuckoo  rife  from  its  neft.  The 
neft  was  on  the  flump  of  a tree,  that  had  been  fome  time  felled, 
among  fome  chips  that  were  in  part  turned  grey,  fo  as  much  to 
referable  the  colour  of  the  bird  ; in  this  neft  were  two  young 
cuckoos  : tying  a firing  about  the  leg  of  one  of  them,  he  peg- 
ged the  other  end  of  it  to  the  ground,  and  very  frequently  for 
many  days  beheld  the  old  cuckoo  feed  thefe  young,  as  he  flood 
very  near  them. 

The  following  extra£l  of  a Letter  from  the  Rev.  Mr.  Wilmof, 
of  Morley,  near  Derby,  llrengthens  the  truth  of  the  fact  above 
mentioned,  of  the  cuckoo  fometimes  making  a neft,  and  hatch- 
ing her  own  young. 

“In  the  beginning  of  July  1792,  I was  attending  fome  la- 
bourers on  my  farm,  when  one  of  them  faid  to  me,  “ There  is 
a bird’s  neft  upon  one  of  the  Coal-flack  Hills ; the  bird  is  now 
fitting,  and  is  exactly  like  a cuckoo.  They  fay  that  cuckoos 
never  hatch  their  own  eggs,  otherwife  I fhould  have  fworn  it 
was  one.”  He  took  me  to  the  fpot,  it  was  in  an  open  fallow 
ground ; the  bird  was  upon  the  neft,  I flood  and  obferved  her 
fome  time,  and  was  perfectly  fatisfied  it  was  a cuckoo  ; I then 
put  my  hand  towards  her,  and  fhe  almoft  let  me  touch  her  be- 
fore fhe  rofe  from  the  neft,  which  fhe  appeared  to  quit  with  great 
uneafinefs,  fkimming  over  the  ground  in  the  manner  that  a hen 
partridge  does  when  difturbed  from  a new  hatched  brood,  and 
went  only  to  a thicket  about  forty  or  fifty  yards  from  the  neft  ; 
and  continued  there  as  long  as  I ftaid  to  oblerve  her,  which  was 
not  many  minutes.  In  the  neft,  which  was  barely  a hole  lcratch- 
ed  out  of  the  coal  flack  in  the  manner  of  a plover’s  neft,  I ob- 
ferved three  eggs,  but  did  not  touch  them.  As  I had  labourers 
confcantly  at  work  in  that  field,  I went  thither  every  day,  and  al- 
ways looked  to  fee  if  the  bird  was  there,  but  did  not  difturb  her 
for  feven  or  eight  days,  when  I was  tempted  to  drive  her  from 
the  neft,  and  found  two  young  ones,  that  appeared  to  have  been 
hatched  fome  days,  but  there  was  no  appearance  of  the  third  egg. 
I then  mentioned  this  extraordinary  circumftance  (for  fuch  I 
thought  it)  to  Mr.  and  Mrs.  Holyoak  of  Bidford  Grange,  War- 
wickfhire,  and  to  Mifs  M.  Willes,  who  were  on  a vifit  at  my 
houfe,  and  who  all  went  to  fee  it.  Very  lately  I reminded  Mr. 
Holyoak  of  it,  who  told  me  he  had  a perfect  recollection  of 
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the  whole,  and  that,  confidering  it  a curiofity,  he  walked  to 
look  at  it  feveral  times,  was  perfectly  fatisfied  as  to  its  being  a 
cuckoo,  and  thought  her  more  attentive  to  her  young,  than  any 
other  bird  he  ever  obferved,  having  always  found  her  brooding 
her  young.  In  about  a week  after  I firft  faw  the  young  ones, 
one  of  them  was  miffing,  and  I rather  fufpected  my  plough-boys 
having  taken  it ; though  it  might  poffibly  have  been  taken  by  a 
hawk,  fometime  when  the  old  one  was  feeking  food.  I never 
found  her  off  her  neft  but  once,  and  that  was  the  laft  time  I faw 
the  remaining  young  one,  when  it  was  almoft  full  feathered.  I 
then  went  from  home  for  two  or  three  days,  and,  when  I return- 
ed, the  young  one  was  gone,  which  I take  for  granted  had  down. 
Though  during  this  time  I frequently  faw  cuckoos  in  the  thick- 
et I mention,  I never  obferved  any  one,  that  I fuppofed  to  be  the 
cock-bird,  paired  with  this  hen.” 

Nor  is  this  a new  obfervation,  though  it  is  entirely  overlooked 
by  the  modern  naturalifts,  for  Ariftotle  fpeaking  of  the  cuckoo, 
afferts  that  {he  fometimes  builds  her  neft  among  broken  rocks, 
and  on  high  mountains,  (L.  6.  H.  c.  1.)  but  adds  in  another 
place  that  fire  generally  poffeffes  the  neft  of  another  bird,  (L.  <5. 
H.  c.  7.)  And  Niphus  fays  that  cuckoos  rarely  build  for  them- 
felves,  moft  frequently  laying  their  eggs  in  the  nefts  of  other 
birds,  (Gefner,  L.  3.  de  Cuculo.) 

The  Philofopher  who  is  acquainted  with  thefe  fadfs  concern- 
ing the  cuckoo,  would  feem  to  have  very  little  reafon  himfelf,  if 
he  could  imagine  this  neglect  of  her  young  to  be  a neceffary 
inJlinEl ! 

XIV.  The  deep  recedes  of  the  ocean  are  inacceffible  to  man- 
kind, which  prevents  us  from  having  much  knowledge  of  the 
arts  and  government  of  its  inhabitants. 

x.  One  of  the  baits  ufed  by  the  ftfherman  is  an  animal  called 
an  Old  Soldier ; his  fize  and  form  are  fomewhat  like  the  craw- 
fife,  with  this  difference,  that  his  tail  is  covered  with  a tough 
membrane  inftead  of  a {hell ; and  to  obviate  this  defedt,  he  feeks 
out  the  uninhabited  {hell  of  fome  dead  fiffi,  that  is  large  enough 
to  receive  his  tail,  and  carries  it  about  with  him  as  part  of  his 
clothing  or  armour. 

2.  On  the  coafts  about  Scarborough,  where  the  haddocks, 
cods,  and  dog-lrfe,  are  in  great  abundance,  the  fifeermen  univer- 
fally  believe  that  the  dog-fife  make  a line,  or  femicircle,  to  en- 
compafs  a feoal  of  haddocks  and  cod,  confining  them  within 
certain  limits  near  the  feore,  and  eating  them  as  occafion  re- 
quires. For  the  haddocks  and  cod  are  always  found  near  the 
feore  without  any  dog-fife  among  them,  and  the  dog-fife  further 
off  without  any  haddocks  or  cod  5 and  yet  the  former  are  known 
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to  prey  upon  the  latter,  and  in  fome  years  devour  fuch  immenfe 
quantities  as  to  render  this  fifhery  more  expenfive  than  profita- 
ble. 

3.  The  remora,  when  he  wifhes  to  remove  his  fituation,  as 
he  is  a very  flow  fwimmer,  is  content  to  take  an  outfide  place 
on  whatever  conveyance  is  going  his  way ; nor  can  the  cunning 
animal  be  tempted  to  quit  his  hold  of  a (hip  when  (he  is  failing, 
not  even  for  the  lucre  of  a piece  of  pork,  left  it  fhould  endan- 
ger the  lofs  of  his  paflage  : at  other  times  he  is  eafily  caught  with 
the  hook. 

4.  The  crab-fifh,  like  many  other  teftaceous  animals,  annu- 
ally changes  its  fhell ; it  is  then  in  a loft  ftate,  covered  only 
with  a mucous  membrane,  and  conceals  itfelf  in  holes  in  the 
fand  or  under  weeds  ; at  this  place  a hard  (helled  crab  always 
ftands  centinel,  to  prevent  the  fea  infecfs  from  injuring  the  other 
in  its  defencelefs  ftate ; and  the  fifhermen  from  his  appearance 
know  where  to  find  the  foft  ones,  which  they  ufe  for  baits  in 
catching  other  fiffi. 

And  though  the  hard  (helled  crab,  when  he  is  on  this  duty, 
advances  boldly  to  meet  the  foe,  and  will  with  difficulty  quit 
the  field ; yet  at  other  times  he  (hews  great  timidity,  and  has  a 
wonderful  (peed  in  attempting  his  efcape  5 and,  if  often  inter- 
rupted, will  pretend  deathlike  the  fpider,  and  witch  an  oppor- 
tunity to  finkhimfelf  into  the  fand,  keeping  only  his  eyes  above. 
My  ingenious  friend  Mr.  Burdett,  who  favoured  me  with  thefe 
accounts  at  the  time  he  was  furveying  the  coafts,  thinks  the 
commerce  between  the  fexes  takes  place  at  this  time,  and  in- 
fpires  the  courage  of  the  creature. 

5.  The  (hoals  of  herrings,  cods,  haddocks,  and  other  fifh, 
which  approach  our  fhores  at  certain  feafons,  and  quit  them  at 
other  feafons  without  leaving  one  behind  ; and  the  falmon,  that 
periodically  frequent  our  rivers,  evince,  that  there  are  vagrant 
tribes  of  fifh,  that  perform  as  regular  migrations  as  the  birds  of 
paflage  already  mentioned. 

6.  There  is  a cataracl  on  the  river  Liffey  in  Ireland  about 
nineteen  feet  high  : here  in  the  falmon  feafon  many  of  the  inhab- 
itants amufe  themfelves  in  obferving  thefe  fifti  leap  up  the  tor- 
rent. They  dart  themfelves  quite  out  of  the  water  as  they  af- 
cend,  and  frequently  fall  back  many  times  before  they  furmount 
i’t,  and  balkets  made  of  twigs  are  placed  near  the  edge  of  the 
ftream  to  catch  them  in  their  fall. 

I have  obferved,  as  I have  fat  by  a fpout  of  water,  which  de- 
feends  from  a ftone  trough  about  two  feet  into  a ftream  below, 
at  particular  feafons  of  the  year,  a great  number  of  little  fifh 
called  minums,  or  pinks,  throw  themfelves  about  twenty  times 
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tlieir  own  length  out  of  the  water,  expecting  to  get  into  the 
trough  above. 

This  evinces  that  the  ftorge,  or  attention  of  the  dam  to  pro- 
vide for  the  offspring,  is  ftrongly  exerted  amongft  the  nations 
of  fifh,  where  it  would  feem  to  be  the  moft  negledled  ; as  thefe 
falmon  cannot  be  fuppofed  to  attempt  fo  difficult  and  dangerous 
a talk  without  being  confcious  of  the  purpofe  or  end  of  their  en- 
deavoty^. 

It  is  further  remarkable,  that  molt  of  the  old  falmon  return 
to  the  fea  before  it  is  proper  for  the  young  Ihoals  to  attend  them, 
yet  that  a few  old  ones  continue  in  the  rivers  fo  late,  that  they 
become  perfectly  emaciated  by  the  inconvenience  of  their  fitu- 
ation,  and  this  apparently  to  guide  or  to  protect  the  unexperi- 
enced brood. 

Of  the  fmaller  water  animals  we  have  Hill  lefs  knowledge, 
who  neverthelefs  probably  poffefs  many  fuperior  arts  ; fome  of 
thefe  are  mentioned  in  Botanic  Garden,  P.I.  Add.  Note  XXVII. 
and  XXVIII.  The  nymphre  of  the  water-moths  of  our  rivers, 
which  cover  themfelves  with  cafes  of  ftraw,  gravel,  and  fheli, 
contrive  to  make  their  habitations  nearly  in  equilibrium  with 
the  water  •,  when  too  heavy,  they  add  a bit  of  wood  or  Rraw  j 
when  too  light,  a bit  of  gravel.  £dinb.  Tranf. 

All  thefe  circumltances  bear  a near  refemblance  to  the  delib- 
erate actions  of  human  reafon. 

XV.  We  have  a very  imperfect  acquaintance  with  the  vari- 
ous tribes  of  infedls  : their  occupations,  manner  of  life,  and  even 
the  number  of  their  fenfes,  differ  from  our  own,  arfd  from  each 
other  •,  but  there  is  reafon  to  imagine,  that  thofe  which  poffefs 
the  fenfe  of  touch  in  the  moft?  exquifite  degree,  and  whofe  oc- 
cupations require  the  moft  conftant  exertion  of  their  powers, 
are  endued  with  a greater  proportion  or  knowledge  and  inge- 
nuity. 

The  fpiders  of  this  country  manufacture  nets  of  various 
forms,  adapted  to  various  fituations,  to  arreft  the  flies  that  are 
their  food  ; and  fome  of  them  have  a houfe  or  lodging-place  in 
the  middle  of  the  net,  well  contrived  for  warmth,  fecurity,  or 
concealment.  There  is  a large  fpider  in  South  America,  who 
conftrudts  nets  of  fo  ftrong  a texture  as  to  entangle  fmall  birds, 
particularly  the  humming  bird.  And  in  Jamaica  there  is  an- 
other fpider,  who  digs  a hole  in  the  earth  obliquely  downwards, 
about  three  inches  in  length,  and  one  inch  m diameter  ; this 
cavity  Ihe  lines  with  a tough  thick  web,  which  when  taken  out 
refembles  a leathern  purfe  : but  what  is  moft  curious,  this  houfe 
has  a door  with  hinges,  like  the  operculum  of  fome  iea  ffiells  f 
and  herfelf  and  family,  who  tenant  this  neft,  open  and  ffcut  t s 
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door,  whenever  they  pafs  or  repafs.  This  hiftory  was  told  me, 
and  the  neft  with  its  operculum  (hewn  me  by  the  late  Dr.  Butt 
of  Bath,  who  was  fome  years  phyfician  in  Jamaica. 

The  production  of  thefe  nets  is  indeed  a part  of  the  nature 
©r  conformation  of  the  animal,  and  their  natural  ufe  is  to  fup- 
ply  the  place  of  wings,  when  Ihe  wifhes  to  remove  to  another 
fituation.  But  when  Ihe  employs  them  to  entangle  her  prey, 
there  are  marks  of  evident  defign,  for  (he  adapts  the  form  of 
each  net  to  its  fituation,  and  ftrengthens  thofe  lines,  that  require 
it,  by  joining  others  to  the  middle  of  them,  and  attaching  thofe 
others  to  diftant  obje£ts,  with  the  fame  individual  art,  that  is 
ufed  by  mankind  in  fupporting  the  mads  and  extending  the 
fails  of  fhips.  This  work  is  executed  with  more  mathematical 
exadtnefs  and  ingenuity  by  the  field  fpiders,  than  by  thofe  in 
our  houfes,  as  their  conftrudtions  2re  more  fubjected  to  the  in- 
juries of  dews  and  tempefts. 

Befides  the  ingenuity  fhewn  by  thefe  little  creatures  in  taking 
their  prey,  the  circumltance  of  their  counterfeiting  death,  when 
they  are  put  into  terror,  is  truly  wonderful  ; and  as  foon  as  the 
objedt  of  terror  is  removed,  they  recover  and  run  away.  Some 
beetles  are  alfo  faid  to  poffefs  this  piece  of  hypocrify. 

The  curious  webs,  or  cords,  conltruCted  by  fome  young  cat- 
erpillars to  defend  themfeives  from  cold,  or  from  infeed  s of  prey  ; 
and  by  filk- worms  and  fome  ether  caterpillars,  when  they  tranf- 
migrate  into  aureliae  or  larvte,  have  defervedly  excited  the  admi- 
ration of  the  inquifitive.  But  our  ignorance  of  their  manner  of 
life,  and  evep  of  the  number  of  their  fenfes,  totally  precludes 
ns  from  underftanding  the  means  by  which  they  acquire  this 
knowledge. 

The  care  of  the  falmon  in  choofing  a proper  fituation  for  her 
fpawn,  the  ItruCture  of  the  nefts  of  birds,  their  patient  incuba- 
tion, and  the  art  of  the  cuckoo  in  depofiting  her  egg  in  her  neigh- 
bour’s nurfery,  are  inftances  of  great  fagacity  in  thofe  creatures  : 
and  yet  they  are  much  inferior  to  the  arts  exerted  by  many  of 
the  infeCt  tribes  on  fimilar  occafions.  The  hairy  excrefcences 
on  briars,  the  oak  apples,  the  blalted  leaves  of  trees,  and  the 
lumps  on  the  backs  of  cows  are  fituations  that  are  rather  produ- 
ced than  chofen  by  the  mother  infect  for  the  convenience  of  her 
offspring.  The  cells  of  bees,  wafps,  fpiders,  and  of  the  various 
Coralline  infefts,  equally  allonilh  us  whether  we  attend  to  the 
materials  or  to  the  architecture. 

But  the  conduct  of  the  ant,  and  of  fome  fpecies  of  the  ich- 
neumon fly  in  the  incubation  of  their  eggs,  is  equal  to  any  exer- 
tion of  human  fcience.  The  ants  many  times  in  a day  move 
their  eggs  nearer  the  furface  of  their  habitation,  or  deeper  be- 
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low  it,  as  the  heat  of  the  weather  varies  ; and  in  colder  days  lie 
upon  them  in  heaps  for  the  purpofe  of  incubation  : if  their 
manfion  is  too  dry,  they  carry  them  to  places  where  there  is 
moifture,  and  you  may  diftinftiy  fee  the  little  worms  move  and 
fuck  up  the  water.  When  too  much  moifture  approaches  their 
neft,  they  convey  their  eggs  deeper  in  the  earth,  or  to  feme  oth- 
er place  of  fafety.  (Swammerd.  Epil.  ad  Hift.  Infetft.  p.  153. 
Phil.  Tranf.  No.  23.  Lowthorp.  V.  2.  p.  7.) 

There  is  one  fpecies  of  ichneumon-fly,  that  digs  a hole  in  the 
earth,  and  carrying  into  it  two  or  three  living  caterpillars,  de~ 
ppfits  her  eggs,  and  nicely  doling  up  the  neft  leaves  them  there  5 
partly  doubtlefs  to  affift  the  incubation,  and  partly  to  fupply  food 
to  her  future  young,  (Derham.  B.  4.  c.  13.  Ariftotle  Hift. 
Animal.  L.  5.  c.  20.) 

A friend  of  mine  put  about  fifty  large  caterpillars  colledted 
from  cabbages  on  fome  bran  and  a few  leaves  into  a box,  and 
covered  it  with  gauze  to  prevent  their  efcape.  After  a few 
days  we  faw,  from  more  than  three  fourths  of  them,  about  eight 
or  ten  little  caterpillars  of  the  ichneumon-fly  come  out  of  their 
backs,  and  fpin  each  a fmall  cocoon  of  filk,  and  in  a few  days 
the  large  caterpillars  died.  This  fmall  fly  it  feems  lays  its  egg 
in  the  back  of  the  cabbage  caterpillar,  which  when  hatched  preys 
upon  the  material,  which  is  produced  there  for  the  purpofe  or 
making  filk  for  the  future  neft  of  the  cabbage  caterpillar  5 of 
which  being  deprived,  the  creature  wanders  about  till  it  dies, 
and  thus  our  gardens  are  preferved  by  the  ingenuity  of  this 
cruel  fly. 

This  curious  property  of  producing  a filk  thread,  which  Is 
common  to  fome  fea  animals,  fee  Botanic  Garden,  Part  I.  Note 
XXVII.  and  is  defigned  for  the  purpofe  of  their  transformation 
as  in  the  filk-worm,  is  ufed  for  conveying  themfelves  from  higher 
branches  to  lower  ones  of  trees  by  fome  caterpillars,  and  to  make 
themfelves  temporary  nefts  or  tents,  and  by  the  fpider  for  en- 
tangling his  prey.  Nor  is  it  ft  range  that  fo  much  knowledge 
fhould  be  acquired  by  fuch  fmall  animals  fince  there  is  reafon 
to  imagine,  that  thefe  infefls  have  the  fenfe  of  touch,  either  in 
their  probofeis,  or  their  antennje,  to  a great  degree  of  perfec- 
tion ; and  thence  may  poflefs,  as  far  as  their  fphere  extends,  as 
accurate  knowledge,  and  as  fubtle  invention,  as  the  difeoverers 
of  human  arts. 

XVI.  1.  If  we  were  better  acquainted  with  the  hiftories  of 
thofe  infects  that  are  formed  into  focieties,  as  the  bees,  wafps, 
and  ants,  I make  no  doubt  but  we  fhould  find,  that  their  arts 
and  improvements  are  not  fo  fimilar  and  uniform  as  they  now1 
appear  to  us,  but  that  they  arofe  in  the  fame  manner  from  ex- 
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perience  and  tradition,  as  the  arts  of  our  own  fpecies ; though 
their  reafoning  is  from  fewer  ideas,  is  bufied  about  fewer  objects, 
and  is  exerted  with  lefs  energy. 

There  are  fome  kinds  of  infects  that  migrate  like  the  birds 
before  mentione’d.  The  locuft  of  warmer  climates  has  fome- 
times  come  over  to  England  ; it  is  fhaped  like  a grafshopper, 
with  very  large  wings,  and  a body  above  an  inch  in  length.  It 
is  mentioned  as  coming  into  Egypt  with  an  eaft  wind,  “ The 
Lord  brought  an  eaft  wind  upon  the  land  all  that  day  and  night, 
and  in  the  morning  the  eaft  wind  brought  the  locufts,  and  cov- 
ered the  face  of  the  earth,  fo  that  the  land  was  dark,”  Exod.  x, 
13.  The  migrations  of  thefe  infeefts  are  mentioned  in  another 
part  of  the  feripture,  “ The  locufts  have  no  king,  yet  go  they 
forth  all  of  them  in  bands,”  Prov.  xxx.  27. 

The  accurate  Mr.  Adanfon,  near  the  river  Gambia  in  Africa, 
was  witnefs  to  the  migration  of  thefe  infefts.  tc  About  eight  in 
the  morning,  in  the  month  of  February,  there  fuddenly  arofe 
over  our  heads  a thick  cloud,  which  darkened  the  air,  and  de- 
prived us  of  the  rays  of  the  fun.  We  found  it  was  a cloud  of 
locufts  railed  about  twenty  or  thirty  fathoms  from  the  ground, 
and  covering  an  extent  of  feveral  leagues  ; at  length  a fhovver  of 
thefe  infeefs  defceiided,  and  after  devouring  every  green  herb, 
while  they  refted,  again  refumed  their  flight.  This  cloud  was 
brought  by  a ftrong  eaft-wind,  and  was  all  the  morning  in  pall- 
ing over  the  adjacent  country.”  (Voyage  to  Senegal,  158.) 

In  this  country  the  gnats  are  fometirnes  feen  to  migrate  in 
c!ouds>  like  the  mufketoes  of  warmer  climates,  and  our  fwarms 
of  bees  frequently  travel  many  miles,  and  are  faid  in  North 
America  always  to  fly  toward  the  fouth.  The  prophet  Ifaiah  has 
a beautiful  allufion  to  thefe  migrations,  “ The  Lord  {hall  call 
tire  fly  from  the  rivers  of  Egypt,  and  fhall  hifs  for  the  bee  that  is 
in  the  land  of  Afl'yria,”  Ifa.  vii.  18.  which  ha%  been  lately  ex- 
, plained  by  Mr.  Bruce,  in  his  Tavels  to  difeover  the  Source  of 
the  Nile. 

2.  I am  well  informed  that  the  bees  that  were  carried  into 
Barbadces,  and  other  weftern  illands,  ceafed  to  lay  up  any  honey 
after  the  firft  year,  as  they  found  it  not  ufeful  to  them  : and  are 
now  become  very  troublefome  to  the  inhabitants  of  thofe  illands 
by  infefting  their  fugar-heufes  ; but  thofe  in  Jamaica  continue 
to  make  hone)',  as  the  cold  north  winds,  or  rainy  feafons  of  that 
ifland,  confine  them  at  home  for  feveral  weeks  together.  And 
the  bees  cf  Senegal,  which  differ  from  thofe  of  Europe  only  in 
fize,  make  their  honey  not  only  l'uperior  to  ours  in  delicacy  of 
flavour,  but  it  has  this  Angularity,  that  it  never  concretes,  but 
remains  liquid  as  fyrup,  (Adanfon).  From  tome  obiervations  of 
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Mr.  Wildman,  and  of  other  people  of  veracity,  it  appears,  that 
during  the  fevere  part  of  the  winter  feafon  for  weeks  together 
the  bees  are  quite  benumbed  and  torpid  from  the  cold,  and  do 
not  confume  any  of  their  provifion.  This  ftate  of  fleep,  like  that 
of  fwallows  and  bats,  feems  to  be  the  natural  refource  of  thofe 
creatures  in  cold  climates,  and  the  making  of  honey  to  be  an 
artificial  improvement. 

As  the  death  of  our  hives  of  bees  appears  to  be  owing  to  their 
being  kept  fo  warm,  as  to  require  food  when  their  ftock  is  ex- 
haufted  ; a very  obierving  gentleman  at  my  requeft  put  two 
hives  for  many  weeks  into  a dry  cellar,  and  obferved,  during  all 
that  time,  they  did  not  confume  any  of  their  provifion,  for  their 
weight  did  not  decreafe  as  it  had  done  when  they  were  kept  in 
the  open  air.  The  fame  obfervation  is  made  in  the  Annual 
Regifter  for  1768,  p.  1 1 3 . And  the  Re,v.  Mr.  White,  in  his 
Method  of  preferving  Bees,  adds,  that  thofe  on  the  north  fide  of 
his  houfe  confumed  lefs  honey  in  the  winter  than  thofe  on  the 
fouth  fide. 

There  is  another  obfervation  on  bees  well  afcertained,  that 
they  at  various  times,  when  the  feafon  begins  to  be  cold,  by  a 
general  motion  of  their  legs  as  they  hang  in  clutters  produce 
a degree  of  warmth,  wnich  is  eafily  perceptible  by  the  hand. 
Hence  by  this  ingenious  exertion,  they  for  a long  time  prevent 
the  torpid  ftate  they  would  naturally  fall  into. 

According  to  the  late  obfervations  of  Mr.  Hunter,  it  appears 
that  the  bee’s-wax  is  not  made  from  the  duft  of  the  anthers  of 
flowers,  which  they  bring  home  on  their  thighs,  but  that  this 
makes  what  is  termed  bee-bread,  and  is  ufed  for  the  purpofe  of 
feeding  the  bee  maggots  j in  the  fame  manner  butterflies  live  on 
honey,  but  the  previous  caterpillar  lives  on  vegetable  leaves0 
while  the  maggots  of  large  flies  require  flefh  for  their  food,  and 
thofe  of  the  ichneumon  fly  require  infedls  for  their  food.  What 
induces  the  bee  who  lives  on  honey  to  lay  up  vegetable  powder 
for  its  young  ? What  induces  the  butterfly  to  lay  its  eggs  on 
leaves,  when  itlelf  feeds  on  honey  ? What  induces  the  other  flies 
to  feek  a food  for  their  progeny  different  from  what  they  con- 
fume themfelves  ? If  thefe  are  not  deductions  from  their  own 
previous  experience  or  obfervation,  all  the  actions  of  mankind 
mutt  be  refolved  into  inftindl. 

3.  {f  The  dormoufe  confumes  but  little  of  its  food  during  the 
rigour  of  the  feafon,  for  they  roll  themfelves  up,  or  fleep,  or  lie 
torpid  the  greateft  part  of  the  time  ; but  on  warm  funny  days 
experience  a fhort  revival,  and  take  a little  food,  and  then  re- 
lapfe  into  their  former  ttate.”  (Pennant  Zoolog.  p.  6 7.)  Other 
animals  that  fleep  in  winter  without  laying  up  any  provender, 
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are  obferved  to  go  into  their  winter  beds  fat  and  ftrong,  but  re- 
turn to  day  light  in  the  fpring  feafon  very  lean  and  feeble.  The 
common  flies  fleep  during  the  winter  without  any  provifion  for 
their  nourifhment,  and  are  daily  revived  by  the  warmth  of  the 
fun,  or  of  our  fires.  Thefe  whenever  they  fee  light  endeavour 
to  approach  it,  having  obferved,  that  by  its  greater  vicinity  they 
get  free  from  the  degree  of  torpor  that  the  cold  produces ; and 
are  hence  induced  perpetually  to  burn  themfelves  in  our  candles  : 
deceived,  like  mankind,  by  the  mifapplication  of  their  knowl- 
edge. Whilft  many  of  the  fubterraneous  infedls,  as  the  com- 
mon worms,  feem  to  retreat  fo  deep  into  the  earth  as  not  to  be 
enlivened  or  awakened  by  the  difference  of  our  winter  days ; 
and  flop  up  their  holes  with  leaves  or  draws,  to  prevent  the 
frofts  from  injuring  them,  or  the  centipes  from  devouring  them. 
The  habits  of  peace,  or  the  ftratagems  of  war,  of  thefe  fubterra- 
nean  nations  are  covered  from  our  view  ; but  a friend  of  mine 
prevailed  on  a diftrefled  worm  to  enter  the  hole  of  another  worm 
on  a bowling-green,  and  he  prefently  returned  much  wounded 
about  his  head.  And  I once  faw  a worm  rife  haftily  out  of  the 
earth  into  the  fun-fhine,  and  obferved  a centipes  hanging  at  its 
tail  : the  centipes  nimbly  quitted  the  tail,  and  feizing  the  worm 
about  its  middle  cut  it  in  half  with  its  forceps,  and  preyed  upon 
one  part,  while  the  other  efcaped.  Which  evinces  they  have 
defign  in  flopping  the  mouths  of  their  habitations. 

4.  The  wafpof  this  country  fixes  his  habitation  underground, 
that  he  may  not  be  afFedled  with  the  various  changes  of  our 
climate ; but  in  Jamaica  he  hangs  it  on  the  bough  of  a tree, 
where  the  feafons  are  lefs  fevere.  He  weaves  a very  curious 
paper  of  vegetable  fibres  to  cover  his  neft,  which  is  conftrudled 
on  the  fame  principle  with  that  of  the  bee,  but  with  a different 
material ; but  as  his  prey  confifts  of  flefh,  fruits,  and  infects, 
which  are  perifhable  commodities,  he  can  lay  up  no  provender 
for  the  winter. 

M.  de  la  Loubiere,  in  his  relation  of  Siam,  fays,  “ That  in  a 
part  of  that  kingdom,  which  lies  open  to  great  inundations,  all 
the  ants  make  their  fettlements  upon  trees  ; no  ants’  nefts  are  to 
be  feen  any  where  elfe.”  Whereas  in  our  country  the  ground 
is  their  only  fituation.  From  the  fcriptural  account  of  thefe  in- 
fie£is,  one  might  be  led  to  fufpedl,  that  in  fome  climates  the  lay 
up  a provifion  for  the  winter,  (Prov.  vi.  6.  xxx.  25.)  Origen  af- 
firms the  fame,  (Cont.  Celf.  L.  4.)  But  it  is  generally  believed 
that  in  this  country  they  do  not.  The  white  ants  of  the  coafl 
of  Africa  make  themfelves  pyramids  eight  or  ten  feet  high,  on 
a bale  of  about  the  fame  width,  with  a frnooth  furface  of  rich 
clay,  exceffively  hard  and  well  built,  which  appear  at  a difiance 
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like  an  affemblage  of  the  huts  of  the  negroes,  (Adanfon),  The 
hiftory  of  thefe  has  been  lately  well  described  in  the  Philofoph. 
Tranfa<ftions,  under  the  name  of  termes,  or  termites.  Thefe 
differ  very  much  from  the  neft  of  our  large  ant  5 but  the  real 
hiftory  of  this  creature,  as  well  as  of  the  wafp,  is  yet  very  im- 
perfectly known. 

Wafps  are  faid  to  catch  large  fpiders,  and  to  cut  off  their  legs* 
and  carry  their  mutilated  bodies  to  their  young,  Did.  Raifon. 
Tom.  I.  p.  152. 

One  circumftance  I fhall  relate  which  fell  under  my  own  eye, 
and  {hewed  the  power  of  reafon  in  a wafp,  as  it  is  exercifed 
among  men.  A wafp,  on  a gravel  walk,  had  caught  a fly  nearly 
as  large  as  himfelf  5 kneeling  on  the  ground  I obferved  him  fep- 
arate  the  tail  and  the  head  from  the  body  part,  to  which  the 
wings  were  attached.  He  then  took  the  body  part  in  his 
paws,  and  rofe  about  two  feet  from  the  ground  with  it ; but  a 
gentle  breeze  wafting  the  wings  of  the  fly  turned  him  round  in 
the  air,  and  he  fettled  again  with  his  prey  upon  the  gravel.  I 
then  diftinftly  obferved  him  cut  off  with  his  mouth,  ftrft  one  of 
the  wings,  and  then  the  other,  after  which  he  flew  away  with 
it  unmolefted  by  the  wind. 

Go,  thou  fluggard,  learn  arts  and  induftry  from  the  bee,  and 
from  the  ant  ! 

Go,  proud  reafoner,  and  call  the  worm  thy  lifter  1 
XVII.  Conclufion. 

It  was  before  obferved  how  much  the  fuperior  accuracy  of 
our  fenfe  of  touch  contributes  to  increafe  our  knowledge  ; but 
it  is  the  greater  energy  and  activity  of  the  power  of  volition  (as 
explained  in  the  former  Sections  of  this  work)  that  marks  man, 
and  has  given  him  the  empire  of  the  world. 

There  is  a criterion  by  which  we  may  diftinguifh  our  volun- 
tary a£ts  or  thoughts  from  thofe  that  are  excited  by  our  fenfa- 
tions  ■,  « The  former  are  always  employed  about  the  means  to 
acquire  pleafurable  objects,  or  to  avoid  painful  ones  : while  the 
latter  are  employed  about  the  poJJ'eJJion  of  thofe  that  are  already 
in  our  power.” 

If  we  turn  our  eyes  upon  the  fabric  of  our  fellow  animals, 
we  find  they  are  fupported  with  bones, covered  with  {kins,  moved 
by  mufcles  ; that  theypofiefs  the  fame  fenfes,  acknowledge  the 
fame  appetites,  and  are  nourifhed  by  the  fame  aliment  with  our— 
felves  ; and  we  ftiould  hence  conclude  from  the  ftrongeft  anal- 
ogy, that  their  internal  faculties  were  alfo  in  Come  meafure  fim- 
ilar  to  our  own. 

Mr. 
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Mr.  Locke  indeed  publifhed  an  opinion,  that  other  animals 
poflefled  no  abftract  or  general  ideas,  and  thought  this  circum- 
ftance  was  the  barrier  between  the  brute  and  the  human  world. 
But  thefe  abftracted  ideas  have  been  fince  demonftrated  by  Bifh- 
cp  Berkeley,  and  allowed  by  Mr.  Hume,  to  have  no  exiftence  in 
nature,  not  even  in  the  mind  of  their  inventor,  and  we  are 
hence  neceffitated  to  look  for  fome  other  mark  of  diftinction. 

The  ideas  and  adtions  of  brutes,  like  thofe  of  children,  are 
almoft  perpetually  produced  by  their  prefent  pleafures,  or  their 
prefent  pains  ; and,  except  in  the  few  inftances  that  have  been 
mentioned  in  this  Section,  they  feldom  bufy  themfelves  about 
the  means  of  procuring  future  blifs,  or  avoiding  future  mifery. 

Whilft  the  acquiring  of  languages,  the  making  of  tools,  and 
the  labouring  for  money  ; which  are  all  only  the  means  of  pro- 
curing pleafure  ; and  the  praying  to  the  Deity,  as  another  means 
to  procure  happinefs,  are  charadteriltic  of  human  nature. 
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SECT.  XVII. 

THE  CATENATION  OF  MOTIONS. 

I.  1.  Catenations  of  animal  motion.  2.  Are  produced  by  irritations* 
by fenfations,  by  volitions.  3.  They  continue  fame  time  after  they 
have  been  excited.  Caufe  of  catenation.  4.  We  can  then  exert 
our  attention  on  other  objeBs.  5 . Many  catenations  of  motions  go 
on  together.  6.  Some  links  of  the  catenations  of  motions  may  be 
left  without  dif uniting  the  chain.  7.  Interrupted  circles  of  mo- 
tion continue  confufedly  till  they  come  to  the  part  of  the  circley 
where  they  were  difiurbed.  8.  Weaker  catenations  are  diffever- 
edbyfronger.  9.  Then  new  catenations  take  place.  10.  Much 
effort  prevents  their  re-uniting.  Impediment  of fpeech.  1 1.  Trains 
more  eafly  dijfevered  than  circles.  1 2.  Sleep  defrays  volition  and 
external  flimulus.  II.  Inftances  of  various  catenations  in  a young 
lady  playing  on  the  harpfichord.  III.  1 . What  catenations  are 
the  frorigef.  2.  Irritations  joined  with  ajfociations  from  firang- 
ef  connexions.  Vital  motions.  3.  New  links  with  increafed 

force , cold  fits  of fever  produced.  4.  New  links  with  decreafed 
force.  Cold  bath.  5.  Irritation  joined  with  fenfation.  Inflam- 
matoryfever.  Why  children  cannot  tickle  +hemf elves.  6.  V di- 

tion  joined  with  fenfation.  Irritative  ideas  of  found  become  fenfi- 
ble.  7.  Ideas  of  imagination  dijfevered  by  irritations , by>volition„ 
production  of  furprife. 

1.  1.  To  inveftigate  with  precifion  the  catenations  of  animal 
motions,  it  would  be  well  to  attend  to  the  manner  of  their  pro- 
duftion  ; but  we  cannot  begin  this  difquifition  early  enough  for 
this  purpofe,  as  the  catenations  of  motion  feem  to  begin  with 
life,  and  are  only  extinguifhable  with  it.  We  have  fpoken  of 
the  power  of  irritation,  of  fenfation,  of  volition,  and  of  affocia- 
tion,  as  preceding  the  fibrous  motions  ; we  now  ftep  forwards, 
and  confider,  that  converfely  they  are  in  their  turn  preceded  by 
thofe  motions  ; and  that  all  the  fucceffive  trains  or  circles  of  our 
adlions  are  compofed  of  this  twofold  concatenation.  Thofe  we 
(hall  call  trains  of  abtion,  which  continue  to  proceed  without 
any  ftated  repetitions  ; and  thofe  circles  of  ablion,  when  the 
parts  of  them  return  at  certain  periods,  though  the  trains,  of 
which  they  confift,  are  not  ex-a&ly  fimilar.  The  reading  an 
epic  poem  is  a train  of  actions  5 the  reading  a fong  with  a cho- 
rus at  equal  diftances  in  the  meafure  ccnftitutes  fo  many  circles 
of  abfion. 

2.  Some  catenations  of  animal  motion  are  produced  by  reiter- 
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ated  fucceffive  irritations,  as  when  we  learn  to  repeat  the  alpha- 
bet in  its  order  by  frequently  reading  the  letters  of  it.  Thus  the 
vermicular  motions  of  the  bowels  were  originally  produced  by 
the  fucceffive  irritations  of  the  palling  aliment ; and  the  fuccef- 
fion  of  actions  of  the  auricles  and  ventricles  of  the  heart  was 
originally  formed  by  fucceffive  ftimulus  of  the  blood,  thefe  after- 
wards become  part  of  the  diurnal  circles  of  animal  actions,  as 
appears  by  the  periodical  returns  of  hunger,  and  the  quickened 
pulfe  of  weak  people  in  the  evening. 

Other  catenations  of  animal  motion  are  gradually  acquired 
by  fucceffive  agreeable  fenfations,  as  in  learning  a favourite  fong 
or  dance;  others  by  difagreeable  fenfations,  as  in  coughing  or 
nictitation  ; thefe  become  affiociated  by  frequent  repetition,  and 
afterwards  compofe  parts  of  greater  circles  of  adtion  like  thofe 
above  mentioned. 

Other  catenations  of  motions  are  gradually  acquired  by  fre- 
quent voluntary  repetitions  ; as  when  we  deliberately  learn  to 
march,  read,  fence,  or  any  mechanic  art,  the  motions  of  many 
of  our  mufcles  become  gradually  linked  together  in  trains,  tribes, 
or  circles  of  adtion.  Thus  when  any  one  at  firft  begins  to  ufe 
the  tools  in  turning  wood  or  metals  in  a lathe,  he  wills  the  mo- 
tions of  his  hand  or  fingers,  till  at  length  thefe  adtions  become 
i 0 connected  with  the  effect,  that  he  feems  only  to  will  the 
point  of  the  chiffel.  Thefe  are  caufed  by  volition,  connected 
by  affociation  like  thofe  above  delcribed,  and  afterwards  become 
parts  of  our  diurnal  trains  or  circles  of  adtion. 

3.  Ail  thefe  catenations  of  animal  motions  are  liable  to  pro- 
ceed fome  time  after  they  are  excited,  unlefs  they  are  difturbed 
or  impeded  by  other  irritations,  fenfations,  or  volitions  ; and 
in  many  inftances  in  fpite  of  our  endeavours  to  flop  them;  ai  d 
this  property  of  animal  motions  is  piwioably  the  caufe  of  their 
catenation.  Thus  when  a child  revolves  fome  minutes  on  one 
foot,  the  fpedlra  of  the  ambient  objedts  appear  to  circulate  round 
him  fome  time  after  he  falls  upon  the  ground.  Thus  the  pal- 
pitation of  the  heart  continues  fome  time  after  the  object  of  tear, 
which  occafioned  it,  is  removed.  The  blulh  of  fhame,  which  is 
an  excels  of  fenfation,  and  the  glow  of  anger,  which  is  an  excels 
of  volition,  continue  fome  time,  though  the  affected  perfon  finds, 
that  thofe  emotions  were  caufed  by  miftaken  fadts,  and  endeav- 
ours to  extinguilh  their  appearance.  See  Sedt.  XII.  1.  5. 

4.  When  a circle  of  motions  becomes  connedted  by  frequent 
repetitions  as  above,  we  can  exert  our  attention  ftrongly  on  oth- 
er objedts,  and  the  concatenated  circle  of  motions  will  neverthe- 
lefs  proceed  in  due  order ; as  whilit  you  are  thinking  on  this 
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fubjeO,  you  ufe  variety  of  mufcles  in  walking  about  your  parlour* 
or  in  fitting  at  your  writing-table. 

5.  Innumerable  catenations  of  motions  may  proceed  at  the 
fame  time,  without  incommoding  each  other.  Of  thefe  are 
the  motions  of  the  heart  and  arteries  *,  thofe  of  digeftion  and 
glandular  fecretion  ; of  the  ideas,  or  fenfual  motions  ; thofe  o£ 
progreflion,  and  of  fpeaking  ; the  great  annual  circle  of  actions 
fo  apparent  in  birds  in  their  times  of  breeding  and  moulting ; 
the  monthly  circles  of  many  female  animals  *,  and  the  diurnal 
circles  of  fleeping  and  waking,  of  fulnefs  and  inanition. 

6.  Some  links  of  fucceffive  trains  or  of  fynchrcnous  tribes  of 
action  may  be  left  out  without  disjoining  the  whole.  Such  are 
our  ufual  trains  of  recolledtion  ; after  having  travelled  through 
an  entertaining  country,  and  viewed  many  delightful  lawns, 
rolling  rivers,  and  echoing  rocks ; in  the  recollection  of  our 
journey  we  leave  out  the  many  diftricts,  that  we  eroded,  which 
were  marked  with  no  peculiar  pleafure.  Such  alfo  are  our  com- 
plex ideas,  they  are  catenated  tribes  of  ideas,  which  do  not  per- 
fectly referable  their  correfpondent  perceptions,  becaufe  fome  of 
the  parts  are  omitted. 

7.  If  an  interrupted  circle  of  aCtions  is  not  entirely  diflevered, 
it  will  continue  to  proceed  confufedly,  till  it  comes  to  the  part 
of  the  circle,  where  it  was  interrupted. 

The  vital  motions  in  a fever  from  drunkennefs,  and  in  other 
periodical  difeafes,  are  inftances  of  this  circumftance.  The  ac- 
cidental inebriate  does  not  recover  himfelf  perfectly  till  about 
the  fame  hour  on  the  fucceeding  day.  The  accuftomed  drunk- 
ard is  difordered,  if  he  has  not  his  ufual  potation  of  ferment* 
ed  liquor.  So  if  a confiderable  part  of  a connected  tribe  of  ac- 
tion be  difturbed,  that  whole  tribe  goes  on  with  confufion,  till 
the  part  of  the  tribe  affeCted  regains  its  accuftomed  catenations. 
So  vertigo  produces  vomiting,  and  a great  fecretion  of  bile,  as 
in  fea-ficknefs,  all  thefe  being  parts  of  the  tribe  of  irritative  cat- 
enations. 

8.  Weaker  catenated  trains  may  be  diftevered  by  the  fudden 
exertion  of  the  ftronger.  When  a child  firft  attempts  to  walk 
acrofs  a room,  call  to  him,  and  he  inftantly  falls  upon  the  ground. 
So  while  I am  thinking  over  the  virtues  of  my  friends,  if  the 
tea-kettle  fpurt  out  fome  hot  water  on  my  {locking  the  hidden 
pain  breaks  the  weaker  chain  of  ideas,  and  introduces  a new 
group  of  figures  of  its  own.  This  circumftance  is  extended  to 
fome  unnatural  trains  of  aCtion,  which  have  not  been  confirmed 
by  tong  habit \ as  the  hiccough,  or  an  ague-fit,  which  are  fre- 
quently curable  by  furprife.  A young  lady  about  eleven  years  old 
had  for  five  days  had  a contraction  of  one  mufcle  in  her  fore  arm, 
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and  another  in  her  arm,  which  occurred  four  or  five  times  every 
minute  ; the  mufcles  were  feen  to  leap,  but  without  bending  the 
arm.  To  counteract  this  new  morbid  habit,  an  iilue  was  placed 
ever  the  convulfed  mufeie  of  her  arm,  and  an  adhefive  plafter 
wrapped  tight  like  a bandage  over  the  whole  fore  arm,  by  which 
the  new  motions  were  immediately  deftroyed,  but  the  means 
were  continued  fome  weeks  to  prevent  a return. 

9.  If  any  circle  of  actions  is  diflevered,  either  by  omiflion  of 
fome  of  the  links,  as  in  lleep,  or  by  infertion  of  other  links,  as 
in  furprife,  new  catenations  take  place  in  a greater  or  lefs  degree. 
The  laft  link  of  the  broken  chain  of  actions  becomes  connected 
with  the  new  motion  which  has  broken  it,  or  with  that  which 
was  neareft  the  link  omitted  ; and  thefe  new  catenations  pro- 
ceed in  Head  of  the  old  ones.  Hence  the  periodic  returns  of 
ague-fits,  and  the  chimeras  of  our  dreams. 

10.  If  a train  of  adlions  is  diflevered,  much  effort  of  volition 
or  fenfation  will  prevent  its  being  reftored.  Thus  in  the  com- 
mon impediment  offpeech,  when  the  affociation  of  the  motions 
of  the  mufcles  of  enunciation  with  the  idea  of  the  word  to  be 
fpoken  is  difordered,  the  great  voluntary  efforts,  which  aiftort 
the  countenance,  prevent  the  rejoining  of  the  broken  affocia- 
tions.  See  No.  II.  10.  of  this  Sediion.  It  is  thus  likewife  ob- 
fervable  in  fome  inflammations  of  the  bowels,  the  too  ftron  v ef- 
forts  made  by  the  mufcles  to  carry  forwards  the  offending  ma- 
terial fixe^  it  more  firmly  in  its  place,  and  prevents  the  cure.  So 
in  endeavouring  to  recal  to  our  memory  fome  particular  word 
of  a fentence,  if  we  exert  ourfelves  too  ftrongly  about  it,  we  are 
lefs  likely  to  regain  it. 

1 1 . Catenated  trains  or  tribes  of  addion  are  eafier  diflevered 
than  catenated  circles  of  adfion.  Hence  in  epileptic  fits  the 
fynchronous  connected  tribes  of  adlion,  which  keep  the  body 
eredt,  are  diflevered,  but  the  circle  of  vital  motions  continues 
undilturbed. 

12.  Sleep  deftroys  the  power  of  volition,  and  precludes  the 
famuli  of  external  objedts,  and  thence  diffevers  the  trains,  of 
which  thefe  are  a part ; which  confirms  the  other  catenations, 
as  thofe  of  the  vital  motions,  fecretions,  and  abl'crptions ; and 
produces  the  new  trains  of  ideas,  which  conftitute  our  dreams. 

II.  1.  All  the  preceding  circuinftances  of  the  catenations  of 
animal  motions  will  be  more  clearly  underllood  by  the  follow- 
ing example  of  a perfon  learning  muiic  : and  when  we  recoiled! 
the  variety  of  mechanic  arts,  which  are  performed  by  ailociated 
trains  of  mufcular  addions  catenated  with  the  «»ffedds  they  pro- 
duce, as  in  knitting,  netting,  weaving ; and  the  greater  variety 
of  ajjbejated  trains  of  ideas  caufed  or  catenated  by  volitions  or 
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fenfations,  as  in  our  hourly  modes  of  reafgn’mg,  or  imagining, 
or  recollecting,  we  fhall  gain  fome  idea  of  the  innumerable  cat- 
enated trains  and  circles  of  action,  which  form  the  tenor  of  our 
lives,  and  which  began,  and  will  only  ceafe  entirely  with  them. 

2.  When  a young  lady  begins  to  learn  mufic,  fhe  voluntarily 
applies  herfelf  to  the  charadters  of  her  mufic-book,  and  by  many 
repetitions  endeavours  to  catenate  them  with  the  proportions  of 
found,  of  which  they  are  fymbcls.  The  ideas  excited  by  the 
mufical  chandlers  are  flowly  connected  with  the  keys  of  the 
Iiarpfichord,  and  much  effort  is  ne.ceffary  to  produce  every  note 
with  the  proper  finger,  and  in  its  due  place  and  time  5 till  at 
length  a train  of  voluntary  exertions  becomes  catenated  with 
certain  irritations.  As  the  various  notes  by  frequent  repetitions 
become  connected  in  the  order,  in  which  they  are  produced,  a 
new  catenation  of  fenfitive  exertions  becomes  mixed  with  the 
voluntary  ones  above  defcribed ; and  not  only  the  mufical  fym- 
bols  of  crotchets  and  quavers,  but  the  auditory  notes  and  tones 
at  the  fame  time,  become  fo  many  fucceffive  or  fynchronous 
links  in  this  circle  of  catenated  adfions. 

At  length  the  motions  of  her  fingers  become  catenated  with 
the  mufical  characters  ; and  thefe  no  fooner  ftrike  the  eye,  than 
the  finger  preffes  down  the  key  without  any  voluntary  attention 
between  them  ; the  activity  of  the  hand  being  connected  with 
the  irritation  of  the  figure  or  place  of  the  mufical  fymbol  on  the 
retina  ; till  at  length  by  frequent  repetitions  of  the  fame  tune  the 
movements  of  her  fingers  in  playing,  and  the  mufcles  of  the 
larynx  in  tinging,  become  affociated  with  each  other,  and  form 
part  of  thofe  intricate  trains  and  circles  of  catenated  motions, 
according  with  the  fecond  article  of  the  preceding  propofitions 
In  No.  1.  of  this  SeCtion. 

3.  Befides  the  facility,  which  by  habit  attends  the  execution 
of  this  mufical  performance,  a curious  circumftance  occurs, 
which  is,  that  when  our  young  mufician  has  begun  a tune,  fhe 
finds  herfelf  inclined  to  continue  it  ; and  that  even  when  fhe  is 
carelefsly  finging  alone  without  attending  to  her  own  fong  $ 
according  with  the  third  preceding  article. 

4.  At  the  fame  time  that  our  young  performer  continues  to 
paly  with  great  exa&nefs  this  accuftomed  tune,  fhe  can  bend 
her  mind,  and  that  intenfely,  on  fome  other  object,  according 
with  the  fourth  article  of  the  preceding  propofitions. 

The  manufcript  copy  of  this  work  was  lent  to  many  of  my 
friends  at  different  times  for. the  purpofe  of  gaining  their  opin- 
ions and  criticifms  on  many  parts  of  it,  and  I found  the  follow- 
ing anecdote  written  with  a pencil  oppofite  to  this  page,  but  am 
not  certain  by  whom.  “ I remember  feeing  the  pretty  young 

a£trefs, 


CATENATION 


*48 


Sect.  XVII.  2.  5. 


aolrefs,  who  fucceeded  Mrs.  Arne  in  the  performance  of  the 
celebrated  Padlock,  rehearfe  the  mufical  parts  at  her  harpfichord 
under  the  eye  of  her  mailer  with  great  tafte  and  accuracy  ; 
though  I obferved  her  countenance  full  of  emotion,  which  I 
could  not  account  for  ; at  laft  lire  fuddenly  burlt  into  tears ; for 
fhe  had  all  this  time  been  eyeing  a beloved  canary  bird,  futfer- 
ing  great  agonies,  which  at  that  inftant  fell  dead  from  its  perch.” 

5.  At  the  fame  time  many  other  catenated  circles  of  action 
are  going  on  in  the  perfon  of  our  fair  mulician,  as  well  as  the 
motions  of  her  fingers,  fuch  as  the  vital  motions,  refpiration,  the 
movements  of  her  eyes  and  eyelids,  and  of  the  intricate  mufcles 
of  vocality,  according  with  the  fifth  preceding  article. 

6 . If  by  any  Itrong  impreflion  on  the  mind  of  our  fair  mufi- 
cian  fire  fhould  be  interrupted  for  a very  inconfiderable  time,  fire 
can  ftiil  continue  her  performance,  according  to  the  fixth  article. 

7 . If  however  this  interruption  be  greater,  though  the  chain 
of  adlions  be  not  diflevered,  it  proceeds  confufedly,  and  our 
young  performer  continues  indeed  to  play,  but  in  a hurry  with- 
out accuracy  and  elegance,  till  fire  begins  the  tune  again,  accord- 
ing to  the  feventh  of  the  preceding  articles. 

8.  But  if  this  interruption  be  Hill  greater,  the  circle  of  ac- 
tions becomes  entirely  diflevered,  and  fire  finds  herfelf  immedi- 
ately under  the  necefiity  to  begin  over  again  to  recover  the  lod 
catenation,  according  to  the  eighth  preceding  article. 

9.  Or  in  trying  to  recover  it  fire  will  fing  fome  dilfonant  notes, 
or  ftrike  fome  improper  keys,  according  to  the  ninth  preceding 
article. 

10.  A.  very  remarkable  thing  attends  this  breach  of  catena- 
tion, if  the  performer  has  forgotten  fome  word  of  her  fong,  the 
more  energy  of  mind  fire  ufes  about  it,  the  more  ailtant  is  fire 
from  regaining  it  and  artfully  employs  her  mind  in  part  on 
fome  other  object,  or  endeavours  to  dull  its  perceptions,  contin- 
uing to  repeat  as  it  were  incoarfcioufly,  the  former  part  of  the 
fong,  that  fire  remembers,  in  hopes  to  regain  the  loll  connexion. 

For  if  the  activity  of  the  mind  itfelf  be  more  energetic,  or 
takes  its  attention  more,  than  the  connefting  word,  which  is 
wanted  ; it  will  not  perceive  the  flightev  link  of  this  loll  word  ; 
as  who  liltens  to  a feeble  found,  mull  be  very  filent  and  mo- 
tionlefs  ■,  fo  that  in  this  cafe  the  very  vigour  of  the  mind  ittelt 
feems  to  prevent  it  from  regaining  the  loll  catenation,  as  well  as 
the  too  great  exertion  in  endeavouring  to  regain  it,  according  to 
tire  tenth  preceding  article. 

We  frequently  experience,  when  we  are  doubtful  about  the 
fpelling  of  a word,  that  the  greater  voluntary  exertion  we  ule, 
that  is  the  more  intenfely  we  think  about  it,  the  further  are  we 
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from  regaining  the  loft  aftociation  between  the  letters  of  it,  but 
which  readily  recurs  when  we  have  become  carelefs  about  it.  In 
the  fame  manner,  after  having  for  an  hour  laboured  to  recolleCfc 
the  name  of  fome  abfent  perfon,  it  (hall  feem,  particularly  after 
ileep,  to  come  into  the  mind  as  it  were  fpontaneoufly  ; that  is, 
the  word  we  are  in  fearch  of,  was  joined  to  the  preceding  one 
by  affociation  ; this  aftociation  being  diftevered,  we  endeavour 
to  recover  it  by  volition  ; this  very  a£lion  of  the  mind  ftrikes 
©ur  attention  more,  than  the  faint  link  of  afi'ociaticn,  and  we 
find  it  impoflible  by  this  means  to  retrieve  the  loft  word.  After 
Ileep,  when  volition  is  entirely  fufpended,  the  mind  becomes 
capable  of  perceiving  the  fainter  link  of  aftociation,  and  the  word 
is  regained. 

On  this  circumftance  depends  the  impediment  of  fpeech  be- 
fore mentioned  ; the  firft  fyllable  of  a word  is  caufable  by  vo- 
lition, but  the  remainder  of  it  is  in  common  converfation  intro- 
duced by  its  aftociations  with  this  firft  fyllable  acquired  by  long 
habit.  Hence  when  the  mind  of  the  ftammerer  is  vehemently 
employed  on  fome  idea  of  ambition  of  fhining,  or  fear  of  not 
fucceeding,  the  aftociations  of  the  motions  of  the  mufcles  of  ar- 
ticulation with  each  other  become  diftevered  by  this  greater  ex- 
ertion, and  he  endeavours  in  vain  by  voluntary  efforts  to  rejoin 
the  broken  aftociation.  For  this  purpofe  he  continues  to  re- 
peat the  firft  fyllable,  which  is  caufable  by  volition,  and  ftrives 
in  vain,  by  various  diftortions  of  countenance,  to  produce  the 
next  links,  which  are  fubjeCt  to  aftociation.  SeeClafsIV.  3.  1.  1. 

11.  After  our  accompliihed  mufician  has  acquired  great  va- 
riety of  tunes  and  fongs,  fo  that  fome  of  them  begin  to  ceafe  to 
be  eafily  recollected,  fhe  finds  progremve  trains  of  mufical 
notes  more  frequently  forgotten,  than  thofe  which  are  compo- 
fed  of  reiterated  circles,  according  with  the  eleventh  preceding 
article. 

12.  To  finifli  our  example  with  the  preceding  articles  we 
muft  at  length  fuppofe,  that  our  fair  performer  falls  afleep  over 
her  harpfichord  j and  thus  by  fufpenfion  of  volition,  and  the  ex- 
clufion  of  external  ftimuli,  fhe  diflevers  the  trains  and  circles  of 
her  mufical  exertions. 

HI.  1.  Many  of  thefe  circumftances  of  catenations  of  mo- 
tions receive  an  eafy  explanation  from  the  four  following  Gonfe- 
quences  to  the  feventh  law  of  animal  caufation  in  SeCl.  IV. 
Thefe  are,  firft,  that  thofe  fucceftions  or  combinations  of  animal 
motions,  whether  they  were  united  by  caufation,  aftociation,  or 
catenation,  which  have  been  moft  frequently  repeated,  acquire 
the  ftrongeft  connexion.  Secondly,  that  of  thefe,  thofe,  which 
have  been  lefs  frequently  mixed  with  other  traips  or  tribes  of 
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motion,  have  the  ftrongeft  connexion.  Thirdly,  that  of  thefe, 
thofe,  which  were  firft  formed,  have  the  ftrongeft  connexion. 
Fourthly,  that  if  an  animal  motion  be  excited  by  more  than  one 
«aufation,  alfociation,  or  catenation,  at  the  fame  time,  it  will  be 
performed  with  greater  energy. 

2.  Hence  alfo  we  underhand,  why  the  catenations  of  irrita- 
tive motions  are  more  ftrongly  connected  than  thofe  of  the  eth- 
er clafies,  where  the  quantity  of  unmixed  repetition  has  been 
equal  ; becaufe  they  were  firft  formed.  Such  are  thofe  of  the 
fecerning  and  abforbent  fyftems  of  veffels,  where  the  action  of 
the  gland  produces  a fluid,  which  ftimulates  the  mouths  of  its 
correfpondent  a'bforbents.  The  aflociated  motions  feem  to  be 
the  next  moft  ftrongly  united,  from  their  frequent  repetition  ; 
and  where  both  thefe  circumftances  unite,  as  in  the  vital  motions, 
their  catenations  are  indiffoluble  but  by  the  deftruction  of  the 
animal. 

3.  Where  a new  link  has  been  introduced  into  a circle  of 
aftions  by  fame  accidental  defect  of  ftimultrs  ; if  that  defedt  of 
Itimulus  be  repeated  at  the  fame  part  of  the  circle  a fecond  or 
a third  time,  the  defective  motions  thus  produced,  both  by  the 
repeated  defeCt  of  ftimulus  and  by  their  catenation  with  the 
parts  of  tire  circle  of  aCtions,  will  be  performed  with  lefs  and 
lefs  energy.  Thus  if  any  perfon  is  expofed  to  cold  at  a certain 
hour  to-day,  fo  long  as  to  render  fome  part  of  the  fyftem  for 
a time  torpid  ; and  is  again  expofed  to  it  at  the  fame  hour  to- 
morrow, and  the  next  day  ; he  will  be  more  and  more  aftcCfed 
by  it,  till  at  length  a cold  fit  of  fever  is  completely  formed,  as 
happens  at  the  beginning  of  many  of  thefe  fevers,  which  are 
called  nervous  or  low  fevers.  Where  the  patient  has  flight  pe- 
riodical fhiverings  and  palenefs  for  many  days  before  the  febrile 
paroxyfna  is  completely  formed. 

4.  On  the  contrary  if  the  expofure  to  cold  be  for  fo  fhort  a 
time,  as  not  to  induce  any  confiderable  degree  of  torpor  or  qui- 
efcence,  and  is  repeated  daily  as  above  mentioned,  it  lofes  its 
eft'eCt  more  and  more"  at  every  repetition,  till  the  conftituti.on 
can  bear  it  without  inconvenience,  or  indeed  without  being  con- 
feious  of  it.  As  in  walking  into  the  cold  air  in  frofty  weather. 
The  fame  rule  is  applicable  to  increafed  ftimulus,  as  of  heat,  or 
vinous  fpirit,  within  certain  limits,  as  is  applied  in  the  two  lalt 
paragraphs  to  Deficient  Stimulus,  as  is  further  explained  in  Seif. 
XXXVI.  on  the  Periods  of  Difeafes. 

5.  Where  irritation  coincides  with  fenfation  to  produce  the 
fame  catenations  of  motion,  as  in  inflammatory  fevers,  they  are 
excited  with  ftill  greater  energy  than  by  the  irritation  alone. 
So  when  children  expert  to  be  tickled  in  play,  by  a feather  hgh*- 
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ly  puffed  over  the  lips,  or  by  gently  vellicating  the  foies  of  their 
feet,  laughter  is  mofi  vehemently  excited  ; though  they  can 
Simulate  thefe  parts  with  their  own  fingers  unmoved.  Here 
the  pleafurable  idea  of  playfulnefs  coincides  with  the  veilication  ; 
and  there  is  no  voluntary  exertion  ufed  to  diminifh  the  fenfa- 
tion,  as  there  would  be,  if  a child  fhould  endeavour  to  tickle 
himfelf.  See  Sedb.  XXXIV.  1.  4. 

6.  And  laftly  the  motions  excited  by  the  junction  of  volun- 
tary exertion  with  irritation  are  performed  with  more  energy, 
than  thofe  by  irritation  fingly ; as  when  we  liften  to  fmall 
noifes,  as  to  the  ticking  of  a watch  in  the  night,  we  perceive 
the  mofi:  weak  founds,  that  are  at  other  times  unheeded.  So 
when  we  attend  to  the  irritative  ideas  of  found  in  our  ears, 
which  are  generally  not  attended  to,  we  can  hear  them  ; and 
can  fee  the  fpedbra  of  objects,  which  remain  in  the  eye,  when- 
ever we  pleafe  to  exert  our  voluntary  power  in  aid  of  thofe  weak 
adbions  of  the  retina,  or  of  the  auditory  nerve. 

7.  The  temporary  catenations  of  ideas,  which  are  caufed  by 
the  fenfations  of  pleafure  or  pain,  are  eafily  diffevered  either  by 
irritations,  as  when  a fudden  noife  difturbs  a day-dream  ; or  by 
the  power  of  volition,  as  when  we  awake  from  fleep.  Hence  in 
our  waking  hours,  whenever  an  idea  occurs,  which  is  incongru- 
ous to  our  former  experience,  we  inftantly  diffever  the  train  o£ 
imagination  by  the  power  of  volition,  and  compare  the  incon- 
gruous idea  with  our  previous  knowledge  of  nature,  and  rejedt 
it.  This  operation  of  the  mind  has  not  yet  acquired  a fpecific 
name,  though  it  is  exerted  every  minute  of  our  waking  hours ; 
unlef§  it  may  be  termed  intuitive  analogy.  It  is  an  adb  of 
reafoning  of  which  we  are  unconfcious  except  from  its  effects 
in  preferving  the  congruity  of  our  ideas,  a$d  bears  the  fame  re- 
lation to  the  fenforial  power  of  volition,  that  irritative  ideas,  of 
which  we  are  inconfcious  except  by  their  eftedbs,  do  to  the  fenfo- 
rial  power  of  irritation;  as  the  former  is  produced  by  volition 
without  our  attention  to  it,  and  the  latter  by  irritation  without 
our  attention  to  them. 

If  on  the  other  hand  a train  of  imagination  or  of  voluntary 
ideas  are  excited  with  great  energy,  and  pafTmg  on  with  great 
vivacity,  and  become  difTevered  by  fome  violent  ftimulus,  as  the 
difcharge  of  a pifiol  near  one’s  ear,  another  circum  fiance  takes 
place,  which  is  termed  surprise  ; which  by  exciting  violent 
irritation,  and  violent  fenfation,  employs  for  a time  the  whole 
fenforial  energy,  and  thus  difievers  the  palling  trains  of  ideas, 
before  the  power  of  volition  has  time  to  compare  them  with  the 
ufual  phenomena  of  nature.  In  this  cafe  fear  is  generally  the 
companion  of  fuvpvife,  and 'adds  to  our  embarrajJj&ent,  as  every 
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one  experiences  in  fome  degree  when  he  hears  a noife  in  the 
dark,  which  he  cannot  inflantly  account  for.  This  catenation 
of  fear  with  furprife  is  owing  to  our  perpetual  experience  of  in- 
juries from  external  bodies  in  motion,  unlcfs  we  are  upon  our 
guard  againft  them.  See  Se£l.  XVIII.  17.  XIX.  2. 

Many  other  examples  of  the  catenations  of  animal  motions 
are  explained  in  Seel.  XXXVI.  on  the  Periods  of  Difeafes. 
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SECT.  XVIII. 

OF  SLEEP. 

X.  Volition  is  fufpended  in Jleep.  2.  Senfation  continues.  Dreams 

prevent  delirium  and  inflammation.  3.  Nightmare.  4-  Ceafe - 
iefs  flow  of  ideas  in  dreams.  5.  We  feem  to  receive  them  by  the 
fenfls.  Optic  nerve  perfectly  fenflble  in  fleep.  Eyes  left  dazzled 
after  dreaming  of  viflble  objeEls.  6.  Reverie , belief.  q.  How 
we  diflinguiflh  ideas  from  perceptions.  8.  V ariety  of  fcenery  in 
dreams,  excellence  of  the  fenfe  of  viflon.  9.  Novelty  of  combina- 
tion in  dreams . 1 o.  Dflinctnefs  of  imagery  in  dreams.  1 l.  Ra- 

pidity of  tranf action  in  dreams.  12.  Of  meaf uring  time.  Of 
dramatic  time  and  place.  Why  a dull  play  induces  fleep,  and  an 
inter efling  one  reverie.  13.  Confcioufnefs  of  our  exiflence  and 
identity  in  dreams.  14.  How  we  awake  fometimes  fuddenly9 
fometimes  frequently.  15.  Irritative  motions  continue  in  fleep  > 

internal  irritations  are  fucceeded  by  ferfation.  Senflbility  increafe? 

during  fleep,  and  irritability.  Morning  dreams.  Why  epilepfles 
occur  in  fleep.  Eeflafy  of  children.  Cafe  of  convulflons  in  fleep. 
Cramp,  why  painful.  Aflhma.  Morning J'weats . Increafe  of 
heat.  Increafe  of  urine  in  fleep.  W hy  more  liable  to  take  cold  in 
fleep.  Catarrh  from  thin  night-caps.  Why  we  feel  chilly  at  the 
approach  of  fleep,  and  at  waking  in  the  open  air.  16.  Why  the 
gout  commences  in fleep.  Secretions  are  more  copious  in fleep,  young 
animals  and  plants  grow  more  in  fleep.  17.  Inconflflsncy  of 
dreams.  Abfence  of  furprife  in  dreams.  18.  Why  we  forget 
fame  dreams  and  not  others.  19.  Sleep  talkers  awake  with  fur « 
prife.  20.  Remote  caufes  of  fleep.  Atmofphere  with  lefs  oxygene. 
Compreflion  of  the  brain  in  the  fpina  bifida.  By  whirling  on  a 
horizontal  wheel.  By  cold.  2 X . Definition  of  fleep . 

1.  There  are  four  fituations  of  our  fyftem,  which  in  their 
moderate  degrees  are  not  ufually  termed  difeafes,  and  yet 
abound  with  many  very  curious  and  inftruftive  phenomena  ; 
thefe  are  fleep,  reverie,  vertigo,  drunkeifriefs.  Thefe  we  fhall 
previoufly  conlider,  before  we  ftep  forwards  to  develop  the  caufes 
and  cures  of  difeafes  with  the  modes  of  the  operation  of  medi- 
cines. 

As  all  thofe  trains  and  tribes  of  animal  motion,  which  are 
fubjedled  to  volition,  were  the  laft  that  were  caufed,  their  con- 
nexion is  weaker  than  that  of  the  other  clafles  ; and  there  is 
a peculiar  circtynfhmce  attending  this  caufation,  which  is,  that 
tt  is  entirely  fufpended  during;  fleep  ; y/hiiit  the  other  clafles  of 
Vol.  I.  W motion. 
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motion,  which  are  more  immediately  neceffary  to  life,  as  thofe 
caufed  by  internal  ftimuli,  for  inftance  the  puifations  of  the 
heart  and  arteries,  or  thofe  catenated  with  pleafura'ole  fenfa- 
tion, as  the  powers  of  digeftion,  continue  to  ftrengthen  their 
habits  without  interruption.  Thus  though  man  in  his  fleeping 
ilate  is  a much  lefs  perfect  animal,  than  in  his  waking  hours ; 
and  though  he  confumes  more  than  one  third  of  his  life  in  this 
his  irrational  fituation  ; yet  is  the  wifdom  of  the  Author  of  na- 
ture manifeft  even  in  this  feeming  imperfedtion  of  his  work. 

The  truth  of  this  aflertion  with  refpedb  to  the  large  mufcles 
of  the  body,  which  are  concerned  in  locomotion,  is  evident ; 
as  no  one  in  perfedt  fanity  walks  about  in  his  fleep,  or  performs 
any  domeftic  offices  : and  in  refpecb  to  the  mind,  we  never  ex- 
ercife  our  reafon  or  recollection  in  dreams  ; we  may  fometiir.es 
feenr  diffracted  between  contending  paffions,  but  we  never 
compare  their  objeCts,  or  deliberate  about  the  acquifition  of  thofe 
objects,  if  our  fleep  is  perfect.  And  though  many  fynchronous 
tribes  or  fucceffive  trains  of  ideas  may  reprefent  the  houfes  or 
walks,  which  have  real  exiftence,  yet  are  they  here  introduced 
by  their  connexion  with  our  fenfations,  and  are  in  truth  ideas 
of  imagination,  not  of  recolledtion. 

2.  For  our  fenfations  of  pleafure  and  pain  are  experienced 
with  great  vivacity  in  our  dreams  ; and  hence  all  that  motley- 
group  of  ideas,  which  are  caufed  by  them,  called  the  ideas  of 
imagination,  with  their  various  affiociated  trains,  are  in  a very 
vivid  manner  ached  over  in  the  fenforium  ; and  thefe  fometimes 
call  into  action  the  larger  mufcles,  which  have  been  much  afl'o- 
ciated  with  them  •,  as  appears  from  the  muttering  fentences, 
which  fome  people  utter  in  their  dreams,  and  from  the  obfeure 
barking  of  fleeping  dogs,  and  the  motions  of  their  feet  and  noflrils. 

This  perpetual  flow  of  the  trains  of  ideas,  which  conftitute  our 
dreams,  and  which  are  caufed  by  painful  or  pleafurable  fenfa- 
tion,  might  at  firft  view  be  conceived  to  be  an  ufelefs  expen- 
diture of  fenforial  power.  But  it  has  been  fhewn,  that  thofe 
motions,  which  are  perpetually  excited,  as  thofe  of  the  arterial 
fyftem  by  the  ftimulus  of  the  blood,  are  attended  by  a great  ac- 
cumulation of  fenforial  power,  after  they  have  been  for  a time 
fufpended  ; as  the  hot-fit  of  fever  is  the  confequence  of  the 
cold  one.  Now  as  thefe  trains  of  ideas  caufed  by  fenfation  are 
perpetually  excited  during  our  waking  hours,  if  they  were  to  be 
fufpended  in  fleep  like  the  voluntary  motions,  (which  are  exerted 
only  by  intervals  during  our  waking  hours,)  an  accumulation 
of  fenforial  power  would  follow  ; and  on  our  awaking  a delirium 
would  fupervene,  fince  thefe  ideas  caufed  by  fenfation  would 
be  produced  with  fuch  energy,  that  we  ffiould  miitake  the  trams 
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of  imagination  for  ideas  excited  by  irritation  ; as  perpetually 
happens  to  people  debilitated  by  fevers  on  their  fil'd  awaking  : 
for  in  thefe  fevers  with  debility  the  general  quantity  of  irrita- 
tion being  diminifhed,  that  of  fenfation  is  increafed.  In  like 
manner  if  the  actions  of  the  ftomach,  inteftines,  and  various 
glands,  which  are  perhaps  in  part  at  lead  caufed  by  or  catenated 
with  agreeable  fenfation,  and  which  perpetually  exid  during 
our  waking  hours,  were  like  the  voluntary  motions  fufpended  in 
our  fleep  ; the  great  accumulation  of  fenforial  power,  which 
would  neceffarily  follow,  would  be  liable  to  excite  inflammation 
in  them. 

3.  When  by  our  continued  poflure  in  fleep  fome  uneafy 
* fenfations  are  produced,  we  either  gradually  aw^ake  by  the  exer- 
tion of  volition,  or  the  mufcles  connected  by  habit  with  fuch 
fenfations  alter  the  pofition  of  the  body  ; but  where  the  fleep  is 
uncommonly  profound,  and  thofe  uneafy  fenfations  great,  the 
difeafe  called  the  incubus,  or  nightmare,  is  produced.  Here  the 
defire  of  moving  the  body  is  painfully  exerted,  but  the  power  of 
moving  it,  or  volition,  is  incapable  of  action,  till  we  awake. 
Many  lefs  difagreeable  druggies  in  our  dreams,  as  when  we  with 
In  vain  to  fly  from  terrifying  objects,  conditute  a flighter  degree 
of  this  difeafe.  In  awaking  from  the  nightmare  I have  more 
than  once  obferved,  that  there  was  no  diforder  in  my  pulfe  -f 
nor  do  I believe  the  refpiration  is  laborious,  as  fome  have  affirm- 
ed. It  occurs  to  people  whofe  lleep  is  too  profound,  and  fome 
difagreeable  fenfation  exifls,  which  at  other  times  would  have 
awakened  them,  and  have  thence  prevented  the  difeafe  of  night- 
mare •,  as  after  great  fatigue  or  hunger  with  too  large  a fupper  and 
wine,  which  occafion  our  fleep  to  be  uncommonly  profound. 
See  No.  14,  of  this  Sedtion. 

4.  As  the  larger  mufcles  of  the  body  are  much  more  fre- 
quently excited  by  volition  than  by  fenfation,  they  are  but  fel- 
dom  brought  into  adtion  in  our  fleep  : but  the  ideas  of  the  mind 
are  by  habit  much  more  frequently  connedtea  with  fenfation 
than  with  volition  ; and  hence  the  ceafelefs  flow  of  our  ideas  in 
dreams.  Every  one’s  experience  will  teach  him  this  truth,  for 
we  all  daily  exert  much  voluntary  mufcular  motion  : but  few 
of  mankind  can  bear  the  fatigue  of  much  voluntary  thinking. 

5.  A very  curious  circumfiance  attending  thefe  our  fleeping 
imaginations  is,  that  we  feem  to  receive  them  by  the  fenfes. 
The  mufcles,  which  are  fubfervient  to  the  external  organs  of 
fenfe,  are  connected  with  volition,  and  ceafe  to  act  in  fleep  ; 
hence  the  eyelids  are  doled,  and  the  tympanum  of  the  ear  relaxed  ; 
and  it  is  probable  a fimilarity  of  voluntary  exertion  may  be  necef- 
fary  for  the  perceptions  of  the  other  nerves  of  fenfe  ; for  it  is 
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obferved  that  the  papillte  of  the  tongue  can  be  feen  to  become 
erected,  when  we  attempt  to  tafte  any  thing  extremely  grateful. 
Hewfon  Exper.  Enquir.  V.  ii.  186.  Albini  Annot.  Acad.  L.  i. 
c.  15.  Add  to  this,  that  the  immediate  organs  of  fenfe  have  no 
objects  to  excite  them  in  the  darknefs  and  filence  of  the  night ; 
but  their  nerves  of  fenfe  neverthelefs  continue  to  poflefs  their 
perfect  aftivity  fubfervient  to  all  their  numerous  fenfitive  con- 
nexions. This  vivacity  of  our  nerves  of  fenfe  during  the  time 
of  fleep  is  evinced  by  a circumftance,  which  almoft  every  one 
mult  at  fome  time  or  other  have  experienced  ; that  is,  if  we 
Deep  in  the  daylight,  and  endeavour  to  fee  fome  objeft  in  our 
dream,  the  light  is  exceedingly  painful  to  our  eyes  ; and  after 
repeated  ftruggles  we  lament  in  our  fleep,  that  we  cannot  fee  it. 
In  this  cafe  I apprehend  the  eyelid  is  in  fome  degree  opened  by 
the  vehemence  of  our  fenfations  ; and,  the  iris  being  dilated, 
the  optic  nerve  Iliews  as  great  or  greater  fenfibility  than  in  our 
waking  hours.  See  No.  15.  of  this  Seftion. 

When  we  are  forcibly  waked  at  midnight  from  profound 
fleep,  our  eyes  are  much  dazzled  with  the  light  of  the  candle  for 
a minute  or  two,  after  there  has  been  fufficient  time  allowed  for 
the  contraftion  of  (•ue  iris  ; which  is  owing  to  the  accumulation 
cf  fenforial  power  in  the  organ  of  vifion  during  its  ftate  of  lefs 
activity.  But  when  we  have  dreamt  much  of  viable  objects, 
this  accumulation  of  fenforial  power  in  the  organ  of  vifion  is 
leflened  or  prevented,  and  we  awake  in  the  morning  without  be- 
ing dazzled  with  the  light,  after  the  iris  has  had  time  to  con- 
trail: itfeif.  This  is  a matter  of  great  curiofity,  and  may  be  thus 
tried  by  any  one  in  the  day-light.  Clofe  your  eyes,  and  cover 
them  with  your  hat  ; think  for  a minute  on  a tune,  which  you 
are  accuftomed  to,  and  endeavour  to  fing  it  with  as  little  aftivity 
of  mind  as  poffible.  Suddenly  uncover  and  open  your  eyes, 
and  in  one  fecond  of  time  the  iris  will  contraft  itfeif,  but  you 
■will  perceive  the  day  more  luminous  for  feveral  feconds,  owing 
to  the  accumulation  of  fenforial  power  in  the  optic  nerve. 

Then  again  clofe  and  cover  your  eyes,  and  think  intenleLy  on 
a cube  of  ivory  two  inches  diameter,  attending  firft  to  rhe  north 
and  fouth  fides  of  it,  and  then  to  the  other  four  fides  of  it ; then 
get  a clear  image  in  your  mind's  eye  of  all  the.  fides  of  the  fame 
cube  coloured  red  ; and  then  of  it  coloured  green  ; and  then  of 
it  coloured  blue  ; laftly,  open  your  eyes  as  in  the  former  exper- 
iment, and  after  the  firft  fecond  of  time  allowed  for  the  con- 
traftion of  the  iris,  you  will  not  perceive  any  increafe  of  the 
light  of  the  day,  or  dazzling;  becaufe  now  there  is  no  accumu- 
lation of  fenforial  power  in  the  optic  nerve  ; that  having  been 
expended  by  its  aftior.  in  thinking  over  vifible  objefts. 
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This  experiment  is  not  eafy  to  be  made  at  firft,  but  by  a few- 
patient  trials  the  fadt  appears  very  certain and  fnews  clearly* 
that  our  ideas  of  imagination  are  repetitions  of  the  motions  of 
the  nerve,  which  were  originally  occafioned  by  the  ftimulus  of 
external  bodies  ; becaufe  they  equally  expend  the  fenforial  power 
in  the  organ  of  fenfe.  See  Sedt.  III.  4.  which  is  analogous  to 
our  being  as  much  fatigued  by  thinking  as  by  labour. 

6.  Nor  is  it  in  our  dreams  alone,  but  even  in  our  waking  rev- 
eries, and  in  great  efforts  of  invention,  fo  great  is  the  vivacity  of  our 
ideas,  that  we  do  not  for  a time  diftinguifh  them  from  the  real 
prefence  of  fubftantial  objects  : though  the  external  organs  of 
fenfe  are  open,  and  furrounded  with  their  ufual  ftimuli.  Thus 
whilft  I am  thinking  over  the  beautiful  valley,  through  which  I 
yefterday  travelled,  I do  not  perceive  the  furniture  of  my  room  : 
and  there  are  forne,  whofe  waking  imaginations  are  fo  apt  to  run 
Into  perfect  reverie,  that  in  their  common  attention  to  a favour- 
ite idea  they  do  not  hear  the  voice  of  the  companion,  who  ac~ 
cofts  them,  unlefs  it  is  repeated  with  unufual  energy. 

This  perpetual  miftake  in  dreams  and  reveries,  where  our 
ideas  of  imagination  are  attended  with  a belief  of  the  prefence 
of  external  objedts,  evinces  beyond  a doubt,  that  all  our  ideas 
are  repetitions  of  the  motions  of  the  nerves  of  fenfe,  by  which 
^hey  were  acquired  j and  that  this  belief  is  not,  as  fome  late  phi- 
lofophers  contend,  an  inftindt  neceffarily  connedted  only  with, 
our  perceptions. 

7.  A curious  qiteftion  demands  our  attention  in  this  place  ; 
as  we  do  not  diftinguifh  in  our  dreams  and  reveries  between  our 
^perceptions  of  external  objedts,  and  our  ideas  of  them  in  their 
abfence,  how  do  we  diftinguifh  them  at  any  time  ? In  a dream, 
if  the  fweetnefs  of  fugar  occurs  to  my  imagination,  the  white- 
nefs  and  hardnefs  of  it,  which  were  ideas  ufually  connected  with 
the  fweetnefs,  immediately  follow  in  the  train  •,  and  I believe  a 
material  lump  of  fugar  prefent  before  my  fenfes  : but  in  my 
waking  hours,  if  the  fweetnefs  occurs  to  my  imagination,  the 
ftimulus  of  the  table  to  my  hand,  or  of  the  window  to  my  eye* 
prevents  the  other  ideas  of  the  hardnefs  and  whitenefs  of  the  fu- 
gar from  fucceeding  •,  and  hence  I perceive  the  fallacy,  and  dis- 
believe the  exiftence  of  objects  correfpondent  to  thofe  ideas, 
whofe  tribes  or  trains  are  broken  by  the  ftimulus  of  other  ob- 
jedts. And  further  in  our  waking  hours,  we  frequently  exert 
our  volition  in  comparing  prefent  appearances  with  fuch,  as  we 
have  ufually  obferved  ; and  thus  corredt  the  errors  of  one  fenfe 
by  our  general  knowledge  of  nature  by  intuitive  analogy.  See 
Sedt.  XVII.  3.  7.  Whereas  in  dreams  the  power  of  volition  is 
iufpended,  we  can  recoiled!  and  compare  our  prefent  ideas  with 
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none  of  our  acquired  knowledge,  and  are  hence  incapable  ofob- 
ierving  any  abfurdities  in  them. 

By  this  criterion  we  diftinguilh  our  waking  from  our  fleeping 
hours,  we  can  voluntarily  recollect  our  fleeping  ideas,  when  we 
are  awake,  and  compare  them  with  our  waking  ones  ; but  we 
cannot  in  our  fleep  voluntarily  recoiled  our  waking  ideas  at  all. 

8.  The  vail  variety  of  fcenery,  novelty  of  combination,  and 
diftindtnefs  of  imagery,  are  other  curious  circumftances  of  our 
fleeping  imaginations.  The  variety  of  fcenery  feems  to  arife 
from  the  fuperior  activity  and  excellence  of  our  fenfe  of  vifion  ; 
which  in  an  inftant  unfolds  to  the  mind  exten five  fields  of  pleaf- 
urable  ideas  ; while  the  other  fenfes  collect  their  objects  flowly, 
and  with  little  combination  ; add  to  this,  that  the  ideas,  which 
this  organ  prefents  us  with,  are  more  frequently  connected  with 
our  fenfation  than  thofe  of  any  other. 

9.  The  great  novelty  of  combination  is  owing  to  another  cir- 
cumftance ; the  trains  of  ideas,  which  are  carried  on  in  our 
waking  thoughts,  are  in  cur  dreams  diflevered  in  a thoufand 
places  by  the  fufpenfion  of  volition,  and  the  abfence  of  irritative 
ideas,  and  are  hence  perpetually  falling  into  new  catenations. 
As  explained  in  Se<fl.  XVI.  1.  9.  For  the  power  of  volition  is 
perpetually  exerted  during  our  waking  hours  in  comparing  our 
palling  trains  of  ideas  with  our  acquired  knowledge  of  nature, 
and  thus  forms  many  intermediate  links  in  their  catenation. 
And  the  irritative  ideas  excited  by  the  ftimulus  of  the  objedls, 
with  which  we  are  furrounded,  are  every  moment  intruded  up- 
on us,  and  form  other  links  of  our  unceafing  catenations  of  ideas. 

10.  The  abfence  of  the  flimuliof  external  bodies,  and  of  vo- 
lition, in  our  dreams  renders  the  organs  of  fenfe  liable  to  be 
more  ftrongly  affedled  by  the  powers  of  fenfation,  and  of  afi'o- 
ciation.  For  our  defires  or  averfions,  or  the  obtrufions  of  fur- 
rounding  bodies,  diflever  the  fenfitive  and  afi'ociate  tribes  of 
ideas  in  our  waking  hours  by  introducing  thofe  of  irritation  and  \ 
volition  among!!  them.  Hence  proceeds  the  fuperior  diftincl-  \ 
nefs  of  pleafurable  or  painful  imagery  in  our  fleep  ; for  we  recal  ( 
the  figure  and  the  features  of  a long  loll  friend,  whom  w-e  loved. 
In  our  dreams  with  much  more  accuracy  and  vivacity  than  in 
our  waking  thoughts.  This  circumftance  contributes  to  prove, 
that  our  ideas  of  imagination  are  reiterations  of  thofe  motions 
of  our  organs  of  fenfe,  which  were  excited  by  external  objects;  . 
becaufe  while  we  are  expofed  to  the  ftimuli  of  prefent  objects, 
our  ideas  of  abfent  objedls  cannot  be  fo  diftinflly  formed. 

11.  The  rapidity  of  the  fuccefiion  of  tranl'atlions  in  our 
dreams  is  almoft  inconceivable ; infomuch  that,  when  we  are 
accidentally  awakened  by  the  jarring  of  a door,  which  is  opened 
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into  our  bedchamber,  we  fometimes  ftrearn  a whole  hiftory  of 
thieves  or  fire  in  the  very  inftant  of  awaking. 

During  the  fufpenfion  of  volition  we  cannot  compare  our 
other  ideas  with  thofe  of  the  parts  of  time  in  which  they  exift  ; 
that  is,  we  cannot  compare  the  imaginary  fcene,  which  is  before 
us,  with  thofe  changes  of  it,  which  precede  or  follow  it : becaufe 
this  aft  of  comparing  requires  recollection  or  voluntary  exertion. 
Whereas  in  our  waking  hours,  we  are  perpetually  making  this 
comparifon,  and  by  that  means  our  waking  ideas  are  kept  con- 
fiftent  with  each  other  by  intuitive  analogy  5 but  this  compari- 
fon retards  the  fucceffion  of  them,  by  occafioning  their  repeti- 
tion. Add  to  this,  that  the  tranfaCtions  of  our  dreams  confift: 
chiefly  of  vifible  ideas,  and  that  a whole  hiftory  of  thieves  and  fire 
may  be  beheld,  in  an  inftant  of  time  like  the  figures  in  a picture. 

12.  From  this  incapacity  of  attending  to  the  parts  of  time  in 
our  dreams,  arifes  our  ignorance  of  the  length  of  the  night  ; 
which,  but  from  our  conftant  experience  to  the  contrary,  we 
fhould  conclude  was  but  a few  minutes,  when  our  fleep  is  per- 
fect. The  fame  happens  in  our  reveries ; thus  when  we  are 
poflefied  with  vehement  joy,  grief,  or  anger,  time  appears  fhort, 
for  we  exert  no  volition  to  compare  the  prefent  l'cenery  with  the 
paft  or  future ; but  when  we  are  compelled  to  perform  thofe  ex- 
ercifes  of  mind  or  body,  which  are  unmixed  with  paflion,  as  in 
travelling  over  a dreary  country,  time  appears  long  ; for  our  de- 
fire to  finifh  our  journey  occafions  us  more  frequently  to  com- 
pare our  prefent  fituation  with  the  parts  of  time  or  place,  which 
are  before  and  behind  us. 

So  when  we  are  enveloped  in  deep  contemplation  of  any  kind, 
or  in  reverie,  as  in  reading  a very  interefting  play  or  romance, 
we  meafure  time  very  inaccurately  ; and  hence,  if  a play  greatly 
affeCts  our  pafiions,  the  abfurdities  of  pairing  over  many  days  of 
years,  and  of  perpetual  changes  of  place,  are  not  perceived  bv 
the  audience  j as  is  experienced  by  every  one,  who  reads  or  fees 
l'ome  plays  of  the  immortal  Shakfpeare  ; but  it  is  neceffary  for 
inferior  authors  to  obferve  thofe  rules  of  the  n tUxvov  and 
inculcated  by  Ariftotle,  becaufe  their  works  do  not  infereft  the- 
paftions  fufficiently  to  produce  complete  reverie, 

Thofe  works,  however,  whether  a romance  or  a fermon,  which 
do  not  intereft  us  fo  much  as  to  induce  reverie,  may  nevevthe- 
lefs  incline  us  to  fleep.  For  thofe  pleafurable  ideas,  which  are 
prefented  to  us,  and  are  too  gentle  to  excite  laughter,  (which  is 
attended  with  interrupted  voluntary  exertions,  as  explained 
Seft.  XXXIV.  1.  4.)  and  which  are  not  accompanied  with  any 
other  emotion,  which  ufually  excites  feme  voluntary  exertion, 
as  anger,  or  fear,  are  liable  to  produce  fl.>ep  ; which  cenfifts  i .1 
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a fufpenfion  of  all  voluntary  power.  But  if  the  ideas  thus  pre- 
fented  to-us,  i mere  ft  our  attention,  and  are  accompanied  with  fo 
much  pieafurable  or  painful  fenfation  as  to  excite  our  voluntary 
exertion  at  the  fame  time,  reverie  is  the  confequence.  Hence 
an  mterefting  play  produces  reverie,  a tedious  one  produces  deep : 
in  the  latter  we  become  exhaufted  by  attention,  and  are  not  ex- 
cited to  any  voluntary  exertion,  and  therefore  deep  ? in  the 
former  we  are  excited  by  fome  emotion,  which  prevents  by  its 
pain  the  fufpenfion  of  volition,  and  in  as  much  as  it  interefls  us, 
induces  reverie,  as  explained  in  the  next  SebHon. 

But  when  our  deep  is  imperfect,  as  when  we  have  determin- 
ed to  life  in  half  an  hour,  time  appears  longer  to  us  than  in 
molt  other  fituations.  Here  our  folicitude  not  to  overfleep  the 
determined  time  induces  us  in  this  imperfect  deep  to  compare 
the  quick  changes  of  imagined  fcenery  with  the  parts  of  time  or 
place,  they  would  have  taken  up,  had  they  real  exiftence  ; and 
that  more  frequently  than  in  our  waking  hours  ; and  hence  the 
time  appears  longer  to  us : and  I make  no  doubt,  but  the  per- 
mitted time  appears  long  to  a man  going  to  the  gallows,  as  the 
fear  of  its  quick  lapfe  will  make  him  think  frequently  about  it. 

13.  As  we  gain  our  knowledge  of  time  by  comparing  the 
prefent  fcenery  with  the  pait  and  future,  and  of  place  bv  com- 
paring the  fituations  of  objects  with  each  other  ; fo  we  gain  our 
idea  of  confcioufnefs  by  comparing  ourfelves  with  the  fcenery 
around  us  ; and  of  identity  by  comparing  our  prefent  conlciouf- 
nefs  with  our  paft  confcioufnefs : as  we  never  think  of  time  or 
place,  but  when  we  make  the  comparifons  above  mentioned,  fo 
we  never  think  of  confcioufnefs,  but  when  we  compare  out  own 
exiftence  with  that  of  other  objects  ; nor  of  identity,  but  when 
xve  compare  our  prefent  and  our  paft  confcioufnefs.  Hence  the 
confcioufnefs  of  our  own  exiftence,  and  of  our  identity,  is  owing 
to  a voluntary  exertion  of  our  minds : and  on  that  account  in 
our  complete  dreams  we  neither  meafure  time,  are  furprifed  at 
the  fudden  changes  of  place,  nor  attend  to  our  own  exiftence,  or 
identity  ; becaufe  our  power  of  volition  is  fufpended.  But  all 
thefe  circumftances  are  more  or  lefs  obfervable  in  our  incom- 
plete ones  ; for  then  we  attend  a little  to  the  lapfe  of  time,  and 
the  changes  of  place,  and  to  our  own  exiftence  ; and  even  to 
our  identity  of  perfon  ; for  a lady  feldom  dreams,  that  lhe  is  a 
foldier ; nor  a man,  that  he  is  brought  to  bed. 

14.  As  long  as  our  lenfations  only  excite  their  fenfual  mo- 
tions, or  ideas,  our  fleep  continues  found;  but  as  foon  as  they 
excite  defires  or  averfions,  our  fleep  becomes  imperlecb  ; and 
tvhen  that  defire  oraverfion  is  fo  ftrong,  as  to  produce  voluntary 
motions,  we  begin  to  awake  ; the  larger  muXcles  of  the  body  are 
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brought  into  aftion  to  remove  that  irritation  or  fenfation,  which 
a continued  pofture  has  caufed ; we  ftretch  our  limbs,  and 
vawn,  and  our  fleep  is  tlius  broken  by  the  accumulation  of  vol- 
untary power. 

Sometimes  it  happens,  that  the  act  of  waking  is  fuddenly  pro- 
duced,  and  this  foon  after  the  commencement  of  deep  ; which 
is  occafioned  by  fome  fenfation  fo  difagreeable,  as  inftantane- 
oufly  to  excite  the  power  of  volition  ; and  a temporary  aftion  o£ 
all  the  voluntary  motions  fuddenly  fucceeds,  and  w£  Hart  awake. 
This  is  fometimes  accompanied  with  loud  noife  in  th&  ears,  and 
with  fome  degree  of  fear  ; and  when  ,it  is  in  great  excefs,  fo  as 
to  produce  continued  convulfive  motions  of  thofe  mufcles5 
which  are  generally  fubfervient  to  volition,  it  becomes  epilepfy  t 
the  fits  of  which  in  fome  patients  generally  commence  during; 
fleep.  This  differs  from  the  nightmare  defcribed  in  No.  3.  o£ 
this  Section,  becaufe  in  that  the  difagreeable  fenfation  is  not  fo 
great  as  to  excite  the  power  of  volition  into  a£tion  ; for  as  foon 
as  that  happens,  the  difeafe  ceafes. 

Another  circumftance,  which  fometimes  awakes  people  foon 
after  the  commencement  of  their  fleep,  is  where  the  voluntary 
power  is  already  fo  great  in  quantity  as  almoft  to  prevent  them 
from  falling  afleep,  and  then  a little  accumulation  of  it  foon 
again  awakens  them  $ this  happens  in  cafes  of  infanity,  or 
where  the  mind  lias  been  lately  much  agitated  by  fear  or  anger. 
There  is  another  circumftance  in  which  fleep  is  likewife  of 
fhort  duration,  which  arifes  from  great  debility,  as  after  great 
over-fatigue,  and  in  fome  fevers,  where  the  ftrength  of  the 
patient  is  greatly  diminifhed : as  in  thefe  cafes  the  pulle  inter- 
mits or  flutters,  ahd  the  refpiration  is  previoufly  affefted,  it 
feems  to  originate  from  the  want  of  fome  voluntary  efforts  to 
facilitate  refpiration,  as  when  we  are  awake,  ahd  is  further 
treated  of  in  Vol.  II.  Clafs  I.  2.  1.  2.  on  the  Difeafes  of  the 
Voluntary  Power.  Art.  Somnus  interruptus. 

15.  We  come  now  to  thofe  motions  which  depend  on  irrita^ 
tion.  The  motions  of  the  arterial  and  glandular  fyftem3  con- 
tinue in  our  fleep,  proceeding  flower  indeed,  but  ftronger  and 
more  uniformly,  than  in  our  waking  hours,  when  they  2re  in- 
commoded by  external  ftimuli,  or  by  the  movements  of  volition  $ 
the  motions  of  the  mufcles  fubfervient  tb  refpiration  continue 
£0  be  ftimulated  into  action,  and  the  other  internal  fenfes  of  hun- 
ger, thivft,  and  lull,  are  not  only  cccafionally  excited  in  our  fleep, 
but  their  irritative  motions  are  fucceeded  by  their  ufual  fenfa- 
tions,  and  make  a part  of  the  farrago  of  our  dreams.  Thefe 
fenfations  of  the  want  of  air,  of  hunger,  thirft,  and  left,  in  our 
dreams,  contribute  to  prove,  that;  the  nerves  of  the  external 
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fenfes  are  alfo  alive  and  excitable  in  cur  deep  ; but  as  the  ftimuii 
of  external  objects  are  either  excluded  from  them  by  the  dark- 
liefs  and  filence  of  the  night,  or  their  accefs  to  them  is  prevented 
by  the  ftffpenficn  of  volition,  thefe  nerves  of  fenfe  fall  more 
readily  into  their  connexions  with  fenfation  and  with  aiTociation  ; 
becaufe  much  fenforial  power,  which  during  the  day  was  ex- 
pended in  moving  the  external  organs  of  fenfe  in  confequence 
of  irritation  from  external  ftimuii,  or  in  confequence  of  volition, 
becomes  now  in  fome  degree  accumulated,  and  renders  the  in- 
ternal or  immediate  organs  of  fenfe  more  eafily  excitable  by  the 
other  fenforial  powers.  Thus  in  refpecl  to  the  eye,  the  irritation 
from  external  ftimuii,  and  the  power  of  volition  during  our 
waking  hours,  elevate  the  eyelids,  adapt  the  aperture  of  the  iris 
to  the  quantity  of  light,  the  focus  of  the  cryftalline  humour,  and 
the  angle  of  the  optic  axifes  to  the  diftance  of  the  obje<Tt,  all 
which  perpetual  activity  during  the  day  expends  much  fenforial 
power,  which  is  fayed  during  our  lleep. 

Hence  it  appears,  that  not  only  thofe  parts  of  the  fyftem, 
•which  are  always  excited  by  internal  ftimuii,  as  the  ftomach, 
inteftinal  canal,  bile-ducts,  and  the  various  glands,  but  the  or- 
gans of  fenfe  a'lfo  may  be  more  violently  excited  into  action  by 
the  irritation  from  internal  ftimuii,  or  by  fenfation,  during  our 
ileep  than  in  our  waking  hours;  becaufe  during  the  fufpenfion" 
of  volition,  there  is  a greater  quantity  of  the  fpirit  of  animation 
to  be  expended  by  the  other  fenforial  powers.  On  this  account 
our  irritability  to  internal  ftimuii,  and  our  fallibility  to  pain  or 
pleafure,  is  not  only  greater  in  fteep,  but  increafes  as  our  lleep 
is  prolonged.  "Whence  digeftion  and  fecretion  are  performed 
better  in  fleep,  than  in  our  waking  hours,  and  our  dreams  in  the 
morning  have  greater  variety  and  vivacity,  as  our  fallibility  in- 
creafes, than  at  night  when  we  firft  lie  down.  And  hence  epi- 
leptic fits,  which  are  always  occafioned  by  fome  difagreeable  fen- 
fation, fo  frequently  attack  thofe,  who  are  fukject  to  them,  in 
their  fteep  ; becaufe  at  this  time  the  fyftem  is  more  excitable  by 
painful  fenfatiCfU  in  confecuence  of  internal  ftimuii ; and  the 
power  of  volition  is  then  fuddenly  exerted  to  relieve  this  pain, 
as  explained  Se<T.  XXXIV.  1.  4. 

There  is  a difeafe,  which  frequently  affefts  children  in  the 
cradle,  which  is  termed  eeftafy,  and  feems  to  conlift  in  certain 
exertions  to  relieve  painful  fenfation,  in  which  the  voluntary 
power  is  not  fo  far  excited  as  totally  to  awaken  them,  and  yet  is 
fufficient  to  remove  the  difagreeable  fenfation,  which  excites 
it ; in  this  cafe  changing  the  pofture  of  the  child  frequently 
relieves  it. 

I have  at  tins  tjme  under  my  care  an  elegant  young  man 
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about  twenty-two  years  of  age.,  who  feldom  Sleeps  more  than  an 
hoer  without  experiencing  a convulsion  fit ; which  ceafes  in 
about  half  a minute  without  any  fubfequent  ftupor.  Large 
dofes  of  opium  only  prevented  the  paroxyfms,  to  long  as  they 
prevented  him  from  lleeping  by  the  intoxication,  which  they  in- 
duced. Other  medicines  had  no  efFedl  on  him.  He  was  gently 
awakened  every  half  lrGur  for  one  night,  but  without  good  ef- 
fect, as  he  foon  Slept  again,  and  the  fit  returned  at  about  the 
fame  periods  of  time,  for  the  accumulated  fenforial  power,  which 
occafioned  the  increafed  fenfibility  to  pain,  was  not  thus  exhaust- 
ed. This  cafe  evinces,  that  the  fenfibility  of  the  fyStem  to  in- 
ternal excitation  incteafes,  as  our  Sleep  is  prolonged  3 till  the 
pain  thus  oecafioned  produces  voluntary  exertion  ; which,  when 
it  is  in  its  ufual  degree,  only  awa-kens  us  3 but  when  it  is  more 
violent,  it  occasions  convulsions. 

The  cramp  in  the  calf  of  the  leg  is  another  kind  cf  convul- 
fion,  which  generally  commences  in  Sleep,  occasioned  by  the 
continual  increafe  of  irritability  from  internal  Stimuli,  or  of  fen- 
fibility, during  that  State  of  our  existence.  The  cramp  is  a vi- 
olent exertion  to  relieve  pain,  generally  either  cf  the  Skin  from 
cold,  or  of  the  bowels,  as  in  fome  diarrhoeas,  or  from  the  muf- 
cles  having  been  previcufly  overstretched,  as  in  walking  up  or 
down  Steep  hills.  Butin  thefe  convulsions  of  the  mufcles,  which 
form  the  calf  of  the  leg,  the  contraction  is  fo  violent  as  to  occa- 
fion  another  pain  in  confequence  of  their  own  too  violent  con- 
traction, as  foon  as  the  original  pain,  which  caufed  the  contrac- 
tion, is  removed.  And  hence  the  cramp,  or  fpafm,  of  thefe 
mufcles  is  continued  without  intermiffion  by  this  new  pain,  un- 
like the  alternate  convulfions  and  remiffions  in  epileptic  fits- 
The  reafon,  that  the  contradKGn  of  thefe  mufcles  of  the  calf  of 
the  leg  is  more  violent  during  their  convulsion- than  that  of  oth- 
ers, depends  on  the  weaknefs  of  their  antagonist  mufcles  3 for 
after  thefe  have  been  contracted  in  their  ufual  adtion,  as  at  every 
ftep  in  walking,  they  are  again  extended,  not,  as  mod;  other 
mufcles  are,  by  their  antagonists,  but  by  the  weight  of  the  whole 
body  on  the  balls  of  the  toes  3 and  that  weight  applied  to  great 
mechanical  advantage  on  the  heel,  that  is,  on  the  other  end  of 
the  bone  of  the  foot,  which  thus  adls  as  a lever. 

Another  difeafe,  the  periods  of  which  generally  commence 
during  our  Sleep,  is  tire  afthma.  Whatever  may  be  the  remote 
caufe  of  paroxyfms  of  afthma,  the  immediate  caufe  cf  the  con- 
vulsive reSbiration,  whether  in  the  common  afthma,  or  in  what 
is  termed  the  convulsive  afthma,  which  are  perhaps  only  differ- 
ent degrees  of  the  fame  difeafe,  muft  be  owing  to  violent  volun- 
tary exertions  to  relieve  pain,  as  in  other  convulfions  3 and  the 
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fncreafe  of  irritability  to  internal  ftimuli,  or  of  fenfibility,  during 
fleep  muft  occafion  them  to  commence  at  this  time. 

Debilitated  people,  who  have  been  unfortunately  accuftomed 
to  great  ingurgitation  of  fpirituous  potation,  frequently  part 
with  a great  quantity  of  water  during  the  night,  but  with  not 
more  than  ufual  in  the  day-time.  This  is  owing  to  a beginning 
torpor  of  the  abforbent  fyftem,  and  precedes  anafarca,  which 
commences  in  the  day,  but  is  cured  in  the  night  by  the  increafe 
of  the  irritability  of  the  abforbent  fyftem  during  fteep,  which 
thus  imbibes  from  the  cellular  membrane  the  fluids,  which  had 
been  accumulated  there  during  the  day ; though  it  is  poflible 
the  horizontal  pofition  of  the  body  may  contribute  fomething  to 
this  purpofe,  and  alfo  the  greater  irritability  of  fome  branches 
of  the  abforbent  veflels,  which  open  their  mouths  in  the  cells  of 
the  cellular  membrane,  than  that  of  other  branches. 

As  foon  as  a perfon  begins  to  fleep,  the  irritability  and  fenfi- 
. biiity  of  the  fyftem  begin  to  increafe,  owing  to  the  fufpenfionof 
volition  and  the  exclufion  of  external  ftimuli.  Hence  the  ac- 
tions of  the  veflels  in  obedience  to  internal  ftimulation  become 
ftronger  and  more  energetic,  though  lefs  frequent  in  refpect  to 
number.  And  as  many  of  the  fecretions  are  increafed,  fo  the 
heat  of  the  fyftem  is  gradually  increafed,  and  the  extremities  of 
feeble  people,  which  had  been  cold  during  the  day,  become 
warm.  Till  towards  morning  many  people  become  fo  warm,  as 
to  And  it  neceflary  to  throw  off  fome  of  their  bed-clothes,  as 
loon  as  they  awake  ; and  in  others  fweats  are  fo  liable  to  occur 
towards  morning  during  their  fleep. 

Thus  thofe,  who  are  not  accuftomed  to  fleep  ip  the  open  air, 
are  very  liable  to  take  cold,  if  they  happen  to  fall  afleep  on  a 
garden  bench,  or  in  a carriage  with  the  window  open.  For  as 
the  fyftem  is  warmer  during  fleep,  as  above  explained,  if  a cur- 
rent of  cold  air  affefls  any  part  of  the  body,  a torpor  of  that  part 
is  more  efFeflually  produced,  as  when  a cold  blaft  of  air  through 
a key-hole  or  cafement  falls  upon  a perfon  in  a warm  room.  In 
thofe  cafes  the  aftedfted  part  poflefles  lefs  irritability  in  refpe£I  to 
heat,  from  its  having  previoufly  been  expofed  to  a greater  ftirn- 
wlus  of  heat,  as  in  the  warm  room,  or  during  fleep  ; and  hence, 
when  the  ftimulus  of  heat  is  diminiftied,  a torpor  is  liable  to  en- 
fue  5 that  is,  we  take  cold.  Hence  people  who  fleep  in  the 
open  air,  generally  feel  chilly  both  at  the  approach  of  fleep,  and 
on  their  awaking  ; and  hence  many  people  are  perpetually  fub- 
jecl  to  catarrhs  if  they  fleep  in  a lefs  warm  liead-drefs,  than  that 
which  they  wear  in  the  day. 

1 6.  Not  only  the  fenforial  powers  of  irritation  and  offcnfa- 
tion,  but  that  of  aflbeiation  affo  appear  to  a*5t  with  greater  vig- 
our 
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cur  during  the  fufpenfion  of  volition  in  fleep.  It  will  he  {hewn 
in  another  place,  that  the  gout  generally  firft  attacks  the  liver, 
and  that  afterwards  an  inflammation  of  the  ball  of  the  great  toe 
commences  by  aflociation,  and  that  of  the  liver  ceafes.  Now  as 
this  change  or  metaftafis  of  the  activity  of  the  fyftem  generally 
commences  in  fleep,  it  follows,  that  thefe  affociaticns  of  motion 
exift  with  greater  energy  at  that  time  ; that  is,  that  the  fenforial 
faculty  of  aflociation,  like  thofe  of  irritation  and  of  fenfation,  be- 
comes in  fome  meafure  accumulated  during  the  fufpenfion  of 
volition. 

Other  aflbciate  tribes  and  trains  of  motions,  as  well  as  the  ir- 
ritative and  fenfitive  ones,  appear  to  be  increafed  in  their  activ- 
ity during  the  fufpenfion  of  volition  in  fleep.  As  thofe  which 
contribute  to  circulate  the  blood,  and  to  perform  the  various 
fecretions ; as  well  as  the  aflbciate  tribes  and  trains  of  ideas., 
which  contribute  to  furnifh  the  perpetual  ftreams  of  our  dream- 
ing imaginations. 

In  fleep  the  fecretions  have  generally  been  fuppofed  to  be  di- 
pninifihed,  as  the  expectorated  mucus  in  coughs,  the  fluids  dif- 
charged  in  diarrhoeas,  and  in  falivation,  except  indeed  the  fee  re- 
don  of  fweat,  which  is  often  vifiblv  increafed.  This  error 
fee  ms  to  have  arifen  from  attention  to  the  excretions  rather  than 
to  the  fecretions.  For  the  fecretions,  except  that  of  fweat,  are 
generally  received  into  refervoirs,  as  the  urine  into  the  bladder, 
and  the  mucus  of  the  inteftines  and  lungs  into  their  refpective 
cavities  ; but  thefe  refervoirs  do  not  exclude  thefe  fluids  imme- 
diately by  their  ftimulus,  but  require  at  the  fame  time  fome  vol- 
untary efforts,  and  therefore  permit  them  to  remain  during  fleep. 
And  as  they  thus  continue  longer  in  thofe  receptacles  in  our 
fleeping  hours,  a greater  part  is  abforbed  from  them,  and  the 
remainder  becomes  thicker,  and  fornetimes  in  lefs  quantity, 
though  at  the  time  it  was  fecreted  the  fluid  was  in  greater  quan- 
tity than  in  our  waking  hours.  Thus  the  urine  is  higher  col- 
oured after  long  ileep  ; which  fnews,  that  a greater  quantity 
has  been  fecteted,  and  that  more  of  the  aqueous  and  faline  part 
has  been  re-abforbed,  and  the  earthy  part  left  in  the  bladder  \ 
hence  thick  urine  in  fevers  lhews  only  a greater  action  of  the 
veffels  which  fecrete  it  in  the  kidneys,  and  of  thofe  which  abforb 
it  from  the  bladder. 

The  fame  happens  to  the  mucus  expectorated  in  coughs, 
which  is  thus  thickened  by  abforption  of  its  aqueous  and  faline 
parts  ; and  the  fame  of  the  feces  of  the  inteftines.  From  hence 
i't  appears,  and  from  what  has  been  laid  in  No.  15  of  this  Sec- 
tion concerning  the  increafe  of  irritability  and  of  fenfibility  da- 
ting fleep,  that  the  fecretions  are  in  general  rather  increafed 
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than  diminifhed  daring  thefe  hours  of  our  exiftence  ; and  it  is 
probable  that  nutrition  is  almoft  entirely  performed  in  fleep  ; 
and  that  young  animals  grow  more  at  this  time  than  in  their 
waking  hours,  as  young  plants  have  long  fmce  been  obferved  to 
grow  more  in  the  night,  which  is  their  time  of  fleep. 

17.  Two  other  remarkable  circumltances  of  our  dreaming 
ideas  are  their  inconfiften'cy,  and  the  total  abfence  of  furprife. 
Thus  we  feern  to  be  prefent  at  more  extraordinary  metamor- 
phofes  of  animals  or  trees,  than  are  to  be  met  with  in  the  fables 
of  antiquity  ; and  appear  to  be  tranfported  from  place  to  place, 
which  leas  divide,  as  quickly  as  the  changes  of  fcenery  are  per- 
formed in  a play-houfe  ; and  yet  are  not  fenfible  of  their  in- 
confiftency,  nor  in  the  leaft  degree  affected  with  furprife. 

We  muft-confider  this  circumftance  more  minutely.  In  our 
waking  trains  of  ideas,  thofe  that  are  inconfiftent  with  the  ufual 
order  of  nature,  fo  rarely  have  occurred  to  us,  that  their  con- 
nexion is  the  flighted:  of  all  others:  hence,  when  a confident 
train  of  ideas  is  exhaufted,  we  attend  to  the  external  ftimuli, 
that  ufually  furr-ound  us,  rather  than  to  any  inconfiftent  idea, 
which  rryght  otherwife  prefent  itfelf : and  if  an  inconfiftent 
idea  ftiould  intrude  itfelf,  we  immediately  compare  it  with  the 
preceding  one,  and  voluntarily  rejeft  the  train  it  would  intro- 
duce ; this  appears  further  in  the  Section  on  Reverie,  in  which 
Hate  of  the  mind  external  ftimuli  are  not  attended  to,  and  yet 
the  ftreams  of  ideas  are  kept  confident  by  the  efforts  of  volition. 
But  as  our  faculty  of  volition  is  fufpended,  and  all  external  ftim- 
uli are  excluded  in  fleep,  this  (lighter  connexion  of  ideas  takes 
place  ; aud  the  train  is  faid  to  be  inconfiftent ; that  is,  diflimi- 
lar  to  the  ufual  order  of  nature. 

But,  when  any  confident  train  of  fenlitive  or  voluntary 
ideas  is  flowing  alon'g,  if  any  external  ftimuius  affefts  us  fo  vio- 
lently, as  to  intrude  irritative  ideas  forcibly  into  the  mind,  it 
difunites  the  former  train  of  ideas,  and  we  are  affected  with  fur- 
prife. Thefe  ftimuli  of  imufual  energy  or  novelty  not  only  dil- 
unite  our  common  trains  of  ideas,  but  the  trains  of  mufcular  mo- 
tions alfo,  which  have  not  been  long  eftablithed  by  habit,  and 
diftur'o  thole  that  have.  Some  people  become  motionlefs  by 
great  furprife,  the  fits  of  hiccup  and  of  ague  have  been  often  re- 
moved by  it,  and  it  even  affefts  the  movements  of  the  heart,  and 
arteries  ; but  in  our  fleep,  ail  external  ftimuli  are  excluded,  ami 
311  confequeuce  no  furprife  can  exift.  See  Section  XVII.  3.  7. 

18.  We  frequently  awake  with  pleafure  from  a dream,  which 
has  delighted  us,  .without  being  able  to  recollect  the  trail  fic- 
tions of  it ; unlefs  perhaps  at  a diftance  of  time,  fome  analogous 
Idea  may  introduce  qfreih  this  forgotten  train  : and  in  our  wa- 
king 
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king  reveries  we  fometimes  in  a moment  lofe  the  train  of  thought, 
but  continue  to  feel  the  glow  of  pleafure,  or  the  depreffion  of 
fpirits,  it  occafioned  : whilft  at  other  times  we  can  retrace  with 
eafe  thefe  hiftories  of  our  reveries  and  dreams. 

The  above  explanation  of  furprife  throws  light  upon  this  fub- 
jeft.  When  we  are  fuddenly  awaked  by  any  violent  ftimulus, 
the  furprife  totally  difunites  the  trains  of  our  deeping  ideas 
from  thofe  of  our  waking  ones  ; but  if  we  gradually  awake, 
this  does  not  happen ; and  we  readily  unravel  the  preceding 
trains  of  imagination. 

19.  There  are  various  degrees  of  furprife  5 the  more  intent 
we  are  upon  the  train  of  ideas,  which  we  are  employed  about, 
the  more  violent  mull  be  the  ftimulus  that  interrupts  them,  and 
the  greater  is  the  degree  of  furprife.  I have  obferved  dogs,  who 
have  dept  by  the  fire,  and  by  their  obfcure  barking  and  ftrug- 
gling  h;rve  appeared  very  intent  .on  their  prey,  that  fhewed  great 
furprife  for  a few'  feconds  after  their  awaking  by  looking  eagerly 
around  them  •,  which  they  did  not  do  at  other  times  of  waking. 
And  an  intelligent  friend  of  mine  has  remarked,  that  his  lady, 
who  frequently  fpeaks  much  and  articulately  in  her  ileep,  could 
never  recollect  her  dreams  in  the  morning,  when  this  happened 
to  her : but  that  when  fhe  did  not  fpeak  in  her  deep,  file  could 
always  recollebl  them. 

Hence,  when  our  fenfations  act  fo  ftrongly  in  deep  as  to  in- 
fluence the  larger  mufcles,  as  in  thofe,  who  talk  or  ftruggle  in 
their  dreams  ; or  in  thofe,  who  are  affefted  with  complete  rev- 
erie (as  defcribed  in  the  next  Sedtion),  great  furprife  is  produ- 
ced, when  they  awake  ; and  thefe  as  well  as  thofe,  who  are 
completely  drunk  or  delirious,  totally  forget  afterwards  their 
imaginations  at  thofe  times. 

20.  As  the  immediate  caufe  of  deep  confifts  in  the  fufpen- 
fion  of  volition,  it  follows,  that  whatever  diminifhes  the  general 
quantity  of  fenfovial  power,  or  derives  it  from  the  faculty  of 
volition,  will  conftitute  a remote  caufe  of  deep  5 fuch  as  fatigue 
from  mufcular  or  mental  exertion,  which  diminifhes  the  general 
quantity  of  fenforial  power  ; or  an  increafe  of  the  fenfitive  mo- 
tions, as  by  attending  to  foft  muflc,  which  diverts  the  fenforial 
power  from  the  faculty  of  volition  ; or  laftly,  by  increafe  of  the 
irritative  motions,  as  by  wane,  or  food,  cr  warmth  ; which  not 
only  by  their  expenditure  of  fenforial  power  diminifh  the  quan- 
tity of  volition  ; but  alfo  by  their  producing  pleafurable  fenfa- 
tions (which  occafion  other  mufcular  or  fenfual  motions  in  con- 
fequence),  doubly  decreafe  the  voluntary  power,  and  thus  more 
forcibly  produce  deep.  See  Seed.  XXXIV.  1.  4. 

Another  method  of  inducing  deep  is  delivered  in  a very  inge- 
nious 
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ntious  work  lately  publilhed  by  Dr.  Beddoes.  Who  after  la- 
menting that  opium  frequently  occafions  reftleffnefs,  thinks, 
M that  in  mod  cafes  it  would  be  better  to  induce  lleep  by  the 
abftracHon  of  ftimuli,  than  by  exhaufting  the  excitability  and 
adds,  “ upon  this  principle  we  could  not  have  a better  foporihc 
than  an  atmofphere  with  a diminifned  proportion  of  oxygene 
air,  and  that  common  air  might  be  admitted  after  the  patient 
was  alleep.”  (Obferv.  on  Calculus,  &c.  by  Dr.  Beddoes,  Mur- 
ray.) If  it  fhould  be  found  to  be  true,  that  the  excitability  of 
tire  fyftem  depends  on  the  quantity  of  oxygene  abforbed  by  the 
lungs  in  refpiration  according  to  the  theory  of  Dr.  Beddoes,  and 
of  M.  Girtanner,  this  idea  of  deeping  in  an  atmofphere  with  lets 
oxygene  in  its  compofition  might  be  of  great  fervice  in  epileptic 
cafes,  and  in  cramp,  and  even  in  fits  of  the  afthma,  where  their 
periods  commence  from  the  increafe  of  irritability  during  fleep. 

Sleep  is  likewife  faid  to  be  induced  by  mechanic  preffure  on 
the  brain  in  the  cafes  of  fpina  bifida.  Where  there  has  been 
a defett  of  one  of  the  vertebrae  of  the  back,  a tumour  is  protru- 
ded in  confequence  ; and,  whenever  this  tumour  has  been  com- 
prefled  by  the  hand,  fleep  is  faid  to  be  induced,  becaufe  the 
whole  of  the  brain  both  within  the  head  and  fpine  becomes  com- 
preffed  by  the  rettoceflion  of  the  fluid  within  the  tumour.  But 
by  what  means  a compreffion  of  the  brain  induces  fleep  has  not 
been  explained,  but  probably  by  riiminifhing  the  fecretion  e£ 
fenforiai  power,  and  then  the  voluntary  motions  become  fuf- 
pended  previoufly  to  the  irritative  ones,  as  occurs  in  molt  dying 
perfons. 

Another  way  of  procuring  fleep  mechanically  was  related  to 
me  by  Mr.  Brindley,  the  famous  canal  engineer,  who  was 
brought  up  to  the  bufinefs  of  a mill-wright ; he  told  me,  that  he 
had  more  than  once  feen  the  experiment  of  a man  extending 
himfelf  acrofs  the  large  flone  of  a corn-mill,  and  that  by  gradu- 
ally letting  the  ftone  whirl,  the  man  fell  afleep,  before  the  ftone 
had  gained  its  full  velocity,  and  he  fuppofed  would  have  died 
without  pain  by  the  continuance  or  increafe  of  the  motion.  In 
this  cafe  the  centrifugal  motion  of  the  head  and  feet  mud  accu- 
mulate the  blood  in  both  thofe  extremities  of  the  body,  and  thus 
tomprefs  the  brain. 

Laftlv,  we  fhould  mention  the  application  of  cold  $ which, 
when  in  a lefs  degree,  produces  watchfulnefs  by  the  pain  it  cc- 
cafions,  and  the  tremulous  convulfions  of  the  l'ubcutaneous  muf- 
\ cles  ; but  when  it  is  applied  in  great  degree,  is  faid  to  produce 
fleep.  To  explain  this  effe£I  it  has  been  faid,  that  as  rhe  vetlds 
of  the  fkin  and  extremities  become  firft  torpid  by  the  want  of 
the  ftimuius  of  heat,  and  as  thence  lefs  blood  is  circulated 

through 
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through  them,  as  appears  from  their  palenefs,  a greater  quantity 
of  blood  poured  upon  the  brain  produces  deep  by  its  ccmpref- 
fion  of  that  organ.  But  I fhould  rather  imagine,  that  the  fenfo- 
tial  power  becomes  exhaufted  by  the  convulfive  actions  in  con- 
fequence  of  the  pain  of  cold,  and  of  the  voluntary  exerciie  pre- 
vioufly  ufed  to  prevent  it,  and  that  the  deep  is  only  the  beginning 
to  die,  as  the  fufpenfion  of  voluntary  power  in  lingering  deaths 
precedes  for  many  hours  the  extinction  of  the  irritative  motions. 

2 1 . The  following  are  the  charafteriftic  circumftances  at- 
tending perfeCt  deep. 

1.  The  power  of  volition  is  totally  fufpended. 

2.  The  trains  of  ideas  canted  b fenl'ation  proceed  with  great- 
er facility  and  vivacity  ; but  become  inconfiftent  with  the  ufual 
order  of  nature.  The  mufcular  motions  cauled  by  fenfation 
continue  ; as  thofe  concerned  in  our  evacuations  during  infan- 
cy, and  afterwards  in  digeftion,  and  in  priapifmus. 

3.  The  irritative  mufcular  motions  continue,  as  thofe  con- 
cerned in  the  circulation,"  in  feeretion,  in  refpiration.  But  the 
irrigative  fenfual  motions,  or  ideas,  are  not  excited  ; as  the  im- 
mediate organs  of  fenfe  are  not  ftirnulated  into  acdion  by  exter- 
nal objeCis,  which  are  excluded  by  the  external  organs  of  fenfe  $ 
which  are  not  in  deep  adapted  to  their  reception  by  the  power 
of  volition,  as  in  our  waking  hours. 

4.  The  aflociate  motions  continue  ; but  their  firfl  link  is  not 
excited  into  aCtion  by  volition,  or  by  external  ftimuli.  In  all 
refpefts,  except  thofe  above  mentioned,  the  three  laft  fenforial 
powers  are  fomewhat  increafed  in  energy  during  the  fufpenfion 
of  volition,  owing  to  the  confequent  accumulation  cf  the  fpirit* 
of  animation, 
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SECT.  XIX. 

OF  REVERIE. 

I.  Various  degrees  of  reverie.  2.  Sleep-walkers.  Cafe  cf  a your. 3 
lady.  ■ Great  furprfe  at  awaking.  And  total  forgetful;' efs  cf 
what  paffed  in  reverie.  3.  No  Tufpetfioh  of  volition  in  reverie. 
4.  Senftive  motions  continue , and  are  confident.  5.  Irritative 
motions  continue , but  are  not  fucceeded  by  fenfation.  6.  Volition 
necejfary  for  the  perception  of  feeble  imprejfions.  7.  Affociated  mo- 

tions continue.  8.  Nerves  of fenfe  are  irritable  in  feep , but  not  in 
reverie.  9.  Somnambuli  are  not  afeep.  Contagion  received  but 
once.  10.  Defnition  of  reverie. 

1.  When  we  are  employed  with  great  fenfation  of  pleafure, 
or  with  great  efforts  of  volition,  in  the  parfuit  of  fome  intere fl- 
ing train  of  ideas,  we  ceafe  to  be  confcious  of  our  exiftence, 
are  inattentive  to  time  and  place,  and  do  not  diftinguiih  this 
train  of  fenfitive  and  voluntary  ideas  from  the  irritative  ones  ex- 
cited by  the  prefence  of  external  objects,  though  our  organs  of 
fenfe  are  furrounded  with  their  accuftomed  flimuli,  till  at  length 
this  interefling  train  of  ideas  becomes  exhaufled,  or  the  appulfes 
of  external  objects  are  applied  with  unufal  violence,  and  we  re- 
turn with  furprife,  or  with  regret,  into  the  common  track  of  life. 
This  is  termed  reverie  or  ftudium. 

In  fome  conftitutions  thefe  reveries  continue  a confiderable 
time,  and  are  not  to  be  removed  without  greater  difficulty,  but 
are  experienced  in  a lefs  degree  by  us  all ; when  we  attend  ear- 
neftly  to  thfr  ideas  excited  by  volition  or  fenfation,  with  their  af- 
fociated connexions,  but  are  at  the  fame  time  confcious  at  inter- 
vals of  the  flimuli  of  furrounding  bodies.  Thus  in  being  pref- 
ent  at  a play,  or  in  reading  a romance,  fome  perfons  are  fo  totally 
abforbed  as  to  forget  their  ufual  time  of  lleep,  and  to  neglcdl  their 
meals  ; while  others  are  faid  to  have  been  fo  involved  in  volun- 
tary fludy  as  not  to  have  heard  the  difeharge  of  artillery  ; and 
there  is  a flory  of  an  Italian  politician,  who  could  think  fo  intenfe- 
ly  on  other  fubjedls,  as  to  be  infenfible  to  the  torture  of  the  rack. 

From  hence  it  appears,  that  thefe  catenations  of  ideas  and 
mufcular  motions,  which  form  the  trains  of  reverie,  are  compo- 
fed  both  of  voluntary  and  fenfitive  affociations  of  them  ; and 
that  thefe  ideas  differ  from  thofe  of  delirium  or  of  deep,  as  they 
are  kept  confident  by  the  power  of  volition  ; and  they  differ  al- 
fo  from  the  trains  of  ideas  belonging  to  infanity,  as  they  are  as 
frequently  excited  by  fenfation  as  by  volition.  Eut  la  iky,  that 
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the  whole  fenforial  power  is  fo  employed  on  thefe  trains  of  com- 
plete reverie,  that  like  the  violent  efforts  of  volition,  as  in  con- 
vulfions  or  infanity  or  like  the  great  activity  of  the  irritative 
motions  in  drunkennefs  ; or  of  the  fenfitive  motions  in'  deliri- 
um ; they  preclude  all  fenfation  confequent  to  external  ftimulus. 

2.  Thofe  perfons,  who  are  faid  to  walk  in  their  deep,  are  af- 
fected with  reverie  to  fo  great  a degree,  that  it  becomes  a for- 
midable difeafe;  the  effence  of  which  confifts  in  the  inaptitude 
of  the  mind  to  attend  to  external  ftimuli.  Many  hiftories  of 
this  difeafe  have  been  publifhed  by  medical  writers  ; of  which 
there  is  a very  curious  one  in  the  Laufanne  TranfaCtions.  I 
(hall  here  fubjoin  an  account  of  fuch  a cafe,  with  its  cure,  for  the 
better  illuftration  of  this  fubjecl. 

A very  ingenious  and  elegant  young  lady,  with  light  eyes  and 
hair,  about  the  age  of  feventeen,  in  other  refpeCfs  well',  was  fud- 
denly  feized  foon  after  her  ufual  menflruation  with  this  very 
wonderful  malady.  The  difeafe  began  with  vehement  convul- 
fions  of  almoft  every  mufcle  of  her  body,  with  great  but  vain  ef- 
forts to  vomit,  and  the  moft  violent  hiccoughs,  that  can  be 
conceived  : thefe  were  fucceeded  in  about  an  hour  with  a fixed 
fpafm  ; in  which  one  hand  was  applied  to  her  head,  and  the  other 
to  fupport  it  : in  about  half  an  hour  thefe  cealed,  and  the  reverie 
began  fuddenly,  and  was  at  firft  manifeft  by  the  look  of  her  eyes 
and  countenance,  which  feemed  to  exprefs  attention.  Then 
fhe  converfed  aloud  with  imaginary  perfons  with  her  eyes  open, 
and  could  not  for  about  an  hour  be  brought  to  attend  to  the  ftim- 
ulus of  external  obje&s  by  any  kind  of  violence,  which  it  was 
proper  to  ufe  : thefe  fymptoms  returned  in  this  order  every  day 
for  five  or  fix  weeks. 

Thefe  converfations  were  quite  confident,  and  we  could  un- 
derftand,  what  fire  fuppofed  her  imaginary  companions  to  anfwer, 
by  the  continuation  of  her  part  of  the  difcourfe.  Sometimes 
fire  was  angry,  at  other  times  (hewed  much  wit  and  vivacity,  but 
was  moft  frequently  inclined  to  melancholy.  In  thefe  reveries 
fhe  fometimes  fung  over  fome  mufic  with  accuracy,  and  repeated 
whole  pages  from  theEnglifh  poets.  In  repeating  l'ome  lines  from 
Mr.  Pope’s  works  fire  had  forgot  one  word,  and  began  again,  en- 
deavouring to  recollect  it ; when  fhe  came  to  the  forgotten  word, 
it  was  fhouted  aloud  in  her  ear,  and  this  repeatedly,  to  no  pi*r- 
pofe ; but  by  many  trials  flie  at  length  regained  it  herfelf. 

Thefe  paroxyfms  were  terminated  with  the  appearance  of  in- 
exprefiible  furprife,  and  great  fear,  from  which  fne  was  fome 
minutes  in  recovering  herfelf,  calling  on  her  lifter  with  great  ag- 
itation, and  very  frequently  under wejxt  a repetition  of  convul- 
fions,  apparently  from  the  pain  of  fear.  See  Sefl.  XVII.  3.  7. 

After 
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After  having  thus  returned  for  about  an  hour  every  day  for 
two  or  three  weeks,  the  reveries  feemed  to  become  Iefs  com- 
plete, and  feme  of  their  circumftances  varied  ; fo  that  fhe  could 
walk  about  the  room  in  them  without  running  againft  any  of 
the  furniture  ; though  thefe  motions  were  at  firft  very  unfteady 
and  tottering.  And  afterwards  fhe  once  drank  a difh  of  tea,  when 
the  whole  apparatus  of  the  tea-table  was  fet  before  her  ; and 
exprefled  feme  fufpicicn,  that  a medicine  was  put  into  it,  and 
once  feemed  to  fmel!  of  a tuberofe,  which  was  in  flower  in  her 
chamber,  and  deliberated  aloud  about  breaking  it  from  the  Item, 
faying,  “ it  would  make  her  filler  fo  charmingly  angry.”  At 
another  time  in  her  melancholy  moments  fhe  heard  the  found  of 
a palling  bell,  “ I wifh  I was  dead,”  fhe  cried,  liflening  to  the 
bell,  and  then  taking  off  one  of  her  fhoes,  as  fhe  fat  upon  the 
bed,  <c  I love  the  colour  black,”  fays  fhe,  “ a little  wider,  and  a 
little  longer,  even  this  might  make  me  a coffin  !” — Yet  it  is  evi- 
dent, fhe  was  not  fenfible  at  this  time,  any  more  than  formerly, 
of  feeing  or  hearing  any  perfon  about  her  ; indeed  when  great 
light  was  thrown  upon  her  by  opening  the  fhutters  of  the  win- 
dow, her  trains  of  ideas  feemed  lefs  melancholy  ; and  when  I 
have  forcibly  held  her  hands,  or  covered  her  eyes,  fhe  appeared 
to  grow  impatient,  and  would  fay,  fhe  could  not  tell  what  to  do, 
for  fhe  could  neither  fee  nor  move.  In  all  thefe  circumflances 
her  pulfe  continued  unaffected  as  in  health.  And  when  the  par- 
oxyfrn  was  over,  fhe  could  never  recolledl  a fingle  idea  of  what 
had  pafled  in  it. 

This  aflonifhing  difeafe,  after  the  ufe  of  many  other  medi- 
cines and  applications  in  vain,  was  cured  by  very  large  doles  of 
opium  given  about  an  hour  before  the  expended  returns  of  the 
paroxyfms  ; and  after  a few  relapfes,  at  the  intervals  of  three 
or  four  months,  entirely  dilappeared.  But  fhe  continued  at 
times  to  have  other  fymptofns  of  epilepfy. 

3.  We  fliail  only  here  confider,  what  happened  during  the 
time  of  her  reveries,  as  that  is  our  prefent  fubject ; the  fits  of 
convulfion  belong  to  another  part  of  this  treatife.  Sect.  XXXIV. 
44; 

There  feems  to  have  been  no  fupenfionof  voli.ion  dunng  the 
fits  of  reverie,  beesufe  fire  endeavoured  to  regain  the  loll  idea  in 
repeating  the  fines  cf  poetry,  and  deliberated  about  breaking  the 
tuberofe,  and  fufp acted  the  tea  to  have  been  medicated. 

4.  The  ideas  and  mufcular  movements  depending  on  fenfa- 
fation  were  exerted  with  their  ufual  vivacity,  and  were  kept 
from  being  inccnfiftent  by  the  power  of  volition,  as  appeared 
from  her  whole  converfation,  and  was  explained  in  Sect.  XVII. 
3.  7.  and  XVIII.  16. 
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5.  The  ideas  and  motions  dependent  on  irritation  during  the 
£rft  weeks  of  her  difeafe,  whilft  the  reverie  was  complete,  were 
never  fucceeded  by  the  fenfation  of  pleafure  or  pain  j as  fhe 
neither  law,  heard,  nor  felt  any  of  the  furrounding  objects. 
Nor  was  it  certain  that  any  irritative  motions  fucceeded  the  ftim- 
ulus  of  external  objeds,  till  the  reverie  became  lefs  complete, 
and  then  fhe  could  walk  about  the  room  without  running  againft 
the  furniture  of  it.  Afterwards,  when  the  reverie  became  (till 
lefs  complete  from  the  ufe  of  opium,  forne  few  irritations  were  at 
times  fucceeded  by  her  attention  to  them.  As  when  fhe  fmelt 
at  a tuberofe,  and  drank  a difh  of  tea,  but  this  only  when  fhe 
feemed  voluntarily  to  attend  to  them. 

6.  In  common  life  when  we  liften  to  diftant  founds,  or  wifh 
to  diftinguifh  objeds  in  the  night,  we  ,are  obliged  ftrongly  to 
exert  our  volition  to  difpofe  the  organs  of  fenfe  to  perceive  them, 
and  to  fupprefs  the  other  trains  of  ideas,  which  might  interrupt 
thefe  feeble  fenfations.  Hence  in  the  prefent  hiftory  the  ftrong- 
eft  ftimuli  were  not  perceived,  except  when  the  faculty  of  voli- 
tion was  exerted  on  the  organ  of  fenfe  •,  and  then  even  com- 
mon ftimuli  were  fometimes  perceived  : for  her  mind  was  fo 
ftrenuoufly  employed  in  purfuingits  own  trains  of  voluntary  or 
fenfitive  ideas,  that  no  common  ftimuli  could  fo  far  excite  her 
attention  as  to  difunite  them  ; that  is,  the  quantity  of  volition  or 
of  fenfation  already  exifting  was  greater  than  any,  which  could 
be  produced  in  confequence  of  common  degrees  of  ftimulation. 
But  the  few  ftimuli  of  the  tuberofe,  and  of  the  tea,  which  fhe 
did  perceive,  were  luch,  as  accidentally  coincided  with  the  trains 
of  thought,  which  were  palling  in  her  mind  ; and  hence  did  not 
difunite  thofe  trains,  and  create  furprife.  A.nd  their  being  per- 
ceived at  all  was  owing  to  the  power  of  volition  preceding  or 
coinciding  with  that  of  irritation. 

This  explication  is  countenanced  by  a faft  mentioned  con- 
cerning a fomnambulift  in  the  Laufanne  Tranfadlions,  who 
fometimes  opened  his  eyes  for  a fhort  time  to  examine,  where 
he  was,  or  where  his  ink-pot  flood,  and  then  fhut  them  again, 
dipping  his  pen  into  the  pot  every  now  and  then,  and  writing 
on,  but  never  opening  his  eyes  afterwards,  although  he  wrote 
on  from  line  to  line  regularly,  and  corrected  fome  errors  of  the 
pen,  or  in  fpelling  : fo  much*eafier  was  it  to  him  to  refer  to  his 
ideas  of  the  politions  of  things,  than  to  his  perceptions  of  them. 

7.  The  afioeiated  motions  perfifted  in  their  ufual  channel,  as 
appeared  by  the  combinations  of  her  ideas,  and  the  ufe  of  her 
mufcles,  and  the  equality  cf  her  pulfe  ; for  the  natural  motions 
of  the  arterial  fyftem,  though  originally  excited  like  other  mo- 
tions by  ftimulus,  feem  in  part  to  continue  by  their  afTociation 
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with  each  other.  As  the  heart  of  a viper  pulfates  long  after  it 
is  cut  out  of  the  body,  and  removed  from  the  ftimulus  of  the 
blood. 

8.  In  the  fedbion  on  fleep,  it  was  obferved  that  the  nerves  of 
fenfe  are  equally  alive  and  fufceptible  to  irritation  in  that  ftate, 
as  when  we  are  awake  ; but  that  they  are  fecluded  from  ftimu- 
lating  objects,  or  rendered  unfit  to  receive  them  : but  in  com- 
plete reverie  the  reverfe  happens,  the  immediate  organs  of  fenfe 
are  expofed  to  their  ufual  ftimuli ; butare  either. not  excited  into 
action  at  all,  or  not  into  fo  great  action,  as  to  produce  attention 
or  fenfation. 

The  total  forgetfulnefs  of  what  paffes  in  reveries ; and  the 
furprife  on  recovering  from  them,  are  explained  in  Section 
XVIII.  i p.  and  in  Section  XVII.  3.  7. 

9.  It  appears  from  hence,  that  reverie  is  a difeafe  of  the  epilep- 
tic or  cataleptic  kind,  fince  the  paroxyfmsofthis  young  lady  always 
began  and  frequently  terminated  withconvulGons;  and  though  in 
its  greateft  degree  it  has  been  called  fomnambulation,  or  fleep- 
walking,  it  istotally  different  from  fieep ; becaufethe  effential  char- 
acter of  lleep  confifts  in  a total  fufpenfion  of  volition,  which  in 
reverie  is  not  affected  ; the  effential  character  of  reverie  confifts 
r.ot  in  the  abfence  of  thofe  irritative  motions  of  our  fenfes, 
which  are  occafioned  by  the  ftimulus  of  external  objects,  but  in 
their  never  being  productive  of  fenfation.  So  that  during  a fit 
of  reverie  that  ftrange  event  happens  to  the  whole  fyftem  of 
nerves,  which  occurs  only  to  fome  particular  branches  of  them 
in  thofe,  who  are  a i'econd  time  expofed  to  the  adtion  of  conta- 
gious matter.  If  the  matter  of  the  fmall-pox  be  inferted  into 
the  arm  of  one,  who  has  previoufly  had  that  difeafe,  it  will 
ftimulate  the  wound,  but  thfe  general  fenfation  or  inflammation 
of  the  fyftem  does  not  follow,  which  conftitutes  the  difeafe. 
See  Seft.  XII.  7.  6.  XXXIII.  2.  8. 

10.  The  following  is  the  definition  or  charaaer  of  complete 
reverie.  1.  The  irritative  motions  occafioned  by  internal  fti- 
muli  continue,  thofe  from  the  ftimuli  of  external  objeas  are  ei- 
ther not  produced  at  all,  or  are  never  fucceededbv  fenfation  or 
attention,  unlefs  they  are  at  the  fame  time  excited  by  volition. 
2.  The  fenfitive  motions  continue,  and  are  kept  confiftent  by  the 
power  of  volition.  3.  The  voluntary  motions  continue  undii- 
iurbed.  4.  The  affociate  motions  continue  undifturbed. 

Two  other  cafes  of  reverie  are  related  in  Seaion  XXXIV.  3. 
which  further  evince,  that  reverie  is  an  effort  of  the  mind  to  re- 
lieve fome  painful  fenfation,  and  is  hence  allied  to  convulfipn, 
and  to  infanity.  Another  cafe  is  related  in  Clafs  III.  1.  2.  2. 
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OF  VERTIGO. 

I.  We  determine  our  perpendicularity  by  the  apparent  motions  of  ob- 
jects. A perfon  hood-winked  cannot  walk  in  a fraught  line. 
Dizzinefs  on  looking  from  a tower,  in  a room  fained  with  uni- 
form lozenges , on  riding  over  fnow.  2.  Dizzinefs  from  moving 

objects.  A whirling  wheel.  EluEhiations  of  a river.  Experi- 
ment with  a child.  3.  Dizzinefs  from  cur  own  motions  and 
thofe  of  other  objects.  Riding  over  a broad ftream.  Sea-fcknefs. 

Of  turning  round  on  one  foot.  Dervifes  in  Turkey.  Atten- 
tion of  the  mind  prevents  fight  fea-f chiefs.  After  a voyage  ideas 
of  vibratory  motions  are  fill  perceived  on  fore.  6.  Ideas  con- 
tinue fame  time  after  they  are  excited.  Circumfances  of  turning 
on  one foot,  funding  on  a tower,  and  walking  in  the  dark,  explain- 
ed. 7.  Irritative  ideas  of  apparent  motions . Irritative  ideas  of 
founds.  Battemens  of  the  found  of  bells  and  organ-pipes.  Ver- 
tiginous noife  in  the  head.  Irritative  motions  of  the  fomach,  in- 
tefines,  and  glands.  8.  Symptoms  that  accompany  vertigo.  IV by 
vomiting  comes  on  in frokes  of  the  pa/fy.  By  the  motion  of  a ftp. 
By  injuries  on  the  head.  Why  motion  makes  fck  people  vomit . 
9.  Why  drunken  people  are  vertiginous.  Why  a fone  in  the  ure- 
ter, or  bile-duct,  produces  vomiting.  10.  Why  after  a voyage 
ideas  of  vibratory  motions  are  perceived  on  fore.  1 1 . Kinds  of 
vertigo  and  their  cure.  12-  Definition  of  vertigo. 

1.  In  learning  to  walk  we  judge  of  the  diftances  of  the  ob- 
je£ls,  which  we  approach,  by  the  eye  ; and  by  obferving  their 
perpendicularity  determine  our  own.  This  citcumftance  not 
having  been  attended  to  by  the  writers  on  vifion,  the  difeale 
called  vertigo  or  dizzinefs  has  been  little  underftood. 

When  any  perfon  lof&s  the  power  of  mufcular  action,  wheth- 
er he  is  eretl  or  in  a fitting  pollute,  he  finks  down  upon  the 
ground ; as  is  feen  in  fainting  fits,  and  other  inftances  of  great 
debility.  Hence  it  follows,  that  feme  exertion  of  mufcular  pow- 
er is  neceffary  to  preferve  our  perpendicular  attitude.  This  is 
performed  proportionally  exerting  the  anlagonift  mufcles  cf  the 
trunk,  neck,  and  limbs  -,  and  if  at  any  time  in  our  locomotions 
we  find  ourfelves  inclining  to  one  fide,  we  either  reflore  our 
equilibrium  by  the  efforts  of  the  mufcles  on  the  other  fide,  or 
by  moving  one  of  our  feet  extend  the  bafe,  which  we  reft  upon, 
to  the  new  centre  of  gravity. 

But  the  mod  eafy  and  habitual  manner  of  determining  our 

want 


OF  VERTIGO. 


Sect.  XX.  2. 


17  6 

want  of  perpendicularity,  is  by  attending  to  the  apparent  mo- 
tion of  the  objects  within  the  fphere  of  diftinct  vifion  ; for  this 
apparent  motion  of  objects,  when  we  incline  from  our  perpen- 
dicularity, or  begin  to  fall,  is  as  much  greater  than  the  real  mo- 
tiou  of  the  .eye,  as  the  diameter  of  the  fphere  of  diftinct  vifion  is 
to  our  perpendicular  height. 

Hence  no  one,  who  is  hood-winked,  can  walk  in  a ftraight 
line  for  a hundred  fteps  together;  for  he  inclines  fo  greatly, 
be  ore  he  is  warned  of  his  want  of  perpendicularity  by  the  fen  Is 
of  touch,  not  having  the  apparent  motions  of  ambient  objects 
to  meafure  this  inclination  by,  that  he  is  neceflitated  to  move 
one  of  his  feet  outwards,  to  the  right  or  to  the  left,  to  fuppert 
the  new  centre  of  gravity,  and  thus  errs  from  the  line  he  en- 
deavours to  proceed  in. 

For  the  fame  reafon  many  people  become  dizzy,  when  they 
look  from  the  fummit  of  a tower,  which  is  raifed  much  above 
all  other  objedts,  as  thefe  objects  are  out  of  the  fphere  of  dif- 
tindt  vifion,  and  they  are  obliged  to  balance  their  bodies  by  the 
leT  accurate  feelings  of  their  mufcles. 

There  is  another  curious  phenomenon  belonging  to  this  place, 
if  the  circumjacent  viable  objects  are  fo  fmall,  that  we  do  not 
diftinguifh  tneir  minute  parts;  cr  fo  fimilar,  that  we  do  not 
know  them  from  each  other ; we  cannot  determine  our  perpen- 
dicularity by  them.  Thus  in  a room  hung  with  a paper,  which 
is  coloured  over  with  fimilar  fmall  black  lozenges  or  rhomboids, 
many  people  become  dizzy ; for  when  they  begin  to  fall,  the 
next  and  the  next  lozenge  fucceeds  upon  the  eye;  which  they  mif- 
take  for  the  firlt,  and  are  not  aware,  that  they  have  any  apparent 
motion.  But  if  you  fix  a ffieet  of  paper,  or  draw  any  other  fig- 
ure, in  the  midft  of  thefe  lozenges,  the  charm  ceafes,  and  no 
dizzinefs  is  perceptible. — The  fame  occurs,  when  we  ride  over 
a plain  covered  with  fnow  without  trees  or  other  eminent  objects. 

2.  But  after  having  compared  vifible  objedts  at  reft  with  the 
fenfe  of  touch,  and  learnt  to  dittinguiffi  their  fhapes  and  ffiades, 
and  to  meafure  our  wrant  of  perpendicularity  by  their  apparent 
motions,  we  come  to  confider  them  in  real  motion.  Herfe  a new 
difficulty  occurs,  and  we  require  fome  experience  to  learn  the 
peculiar  mode  of  motion  cf  any  moving  objects,  before  we  can 
make  ufe  of  them  for  the  pnrpofes  of  determining  our  perpen- 
dicularity. Thus  fome  people  become  dizzy  at  the  fight  of  a 
whirling  wheel,  or  by  gazing  on  the  fluctuations  of  a river,  if 
no  heady  objects  are  at  the  fame  time  within  the  fphere  of  their 
diftintt  vifion  ; and  when  a child  find  can  Hand  erect  upon  his 
legs,  if  you  gain  his  attention  to  a white  handkerchief  fiend:!;; 
extended  like  a fail,  and  afterwards  make  it  undulate,  he  m- 
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ftantly  lofes  his  perpendicularity,  and  tumbles  on  the  ground. 

3.  A fecond  difficulty  we  have  to  encounter  is  to  diftinguifh 
our  own  real  movements  from  the  apparent  motions  of  objedfs. 
Our  daily  pradlice  of  walking  and  riding  on  horfeback  foon  in- 
ftrudbs  us  with  accuracy  to  difcern  thefe  modes  of  motion,  and 
to  afcribe  the  apparent  motions  of  the  ambient  objetts  to  our- 
felves  -,  but  thofe,  which  we  have  have  not  acquired  by  repeated 
habit,  continue  to  confound  us.  So  as  we  ride  on  horfeback  the 
trees  and  cottages,  which  occur  to  us,  appear  at  reft  ; we  can 
meafure  their  diftances  with  our  eye,  and  regulate  our  attitude 
by  them  ; yet  if  we  carelefsly  attend  to  diftant  hills  or  woods 
through  a thin  hedge,  which  is  near  us,  we  obferve  the  jumping 
and  progreffive  motions  of  them ; as  this  is  increafed  by  the 
parallax  of  thefe  objects ; which  we  have  not  habituated  our- 
felves to  attend  to.  When  firft  an  European  mounts  an  ele- 
phant fixteen  feet  high,  and  whofe  mode  of  motion  he  is  not 
accuftomed  to,  the  obje£ts  feem  to  undulate,  as  he  paffes,  and 
he  frequently  becomes  fick  and  vertiginous,  as  I am  well  inform- 
ed. Any  other  unufual  movement  of  our  bodies  has  the  fame 
effedt,  as  riding  backwards  in  a coach,  fwinging  on  a rope,  turn- 
ing round  fwiftly  on  one  leg,  fcating  on  the  ice,  and  a thoufand 
others.  So  after  a patient  has  been  long  confined  to  his  bed, 
when  he  firft  attempts  to  walk,  he  finds  himfelf  vertiginous,  and 
is  obliged  by  practice  to  learn  again  the  particular  modes  of  the 
apparent  motions  of  objedts,  as  he  walks  by  them. 

4.  A third  difficulty,  which  occurs  to  us  in  learning  to  balance 
ourfelves  by  the  eye,  is,  when  both  ourfelves  and  the  circumja- 
cent objects  are  in  real  motion.  Here  it  is  necefTary,  that  we 
fhould  be  habituated  to  both  thefe  modes  of  motion  in  order  to 
preferve  our  perpendicularity.  Thus  on  horfeback  we  accurately 
obferve  another  perfon,  whom  we  meet,  trotting  towards  us, 
without  confounding  his  jumping  and  progreffive  motion  with 
our  own,  becaufe  we  have  been  accuftomed  to  them  both  5 that 
is,  to  undergo  the  one,  and  to  fee  the  other  at  the  fame  time. 
But  in  riding  over  a broad  and  fluctuating  ftream,  though  we 
are  well  experienced  in  the  motions  of  our  horfe,  we  are  liable 
to  become  dizzy  from  our  inexperience  in  that  of  the  water. 
And  when  firft  we  go  on  fhip-board,  where  the  movements  of 
ourfelves,  and  the  movements  of  the  large  waves  are  both  new 
to  us,  the  vertigo  is  almoft  unavoidable  with  the  terrible  fick- 
nefs,  which  attends  it.  And  this  I have  been  allured  has  hap- 
pened to  feveral  from  being  removed  from  a large  fhip  into  a 
fmall  one  ; and  again  from  a fmali  one  into  a man  of  war. 

5.  From  the  foregoing  examples  it  is  evident,  that,  when  we 
are  furrounded  with  unufual  motions,  we  lofe  our  perpendicu- 
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larity  : but  there  are  fome  peculiar  circumftances  attending  this 
effect  of  moving  objects,  which  we  come  now  to  mention,  and 
{hall  hope  from  the  recital  of  them  to  gain  fome  infight  into  the 
manner  of  their  produdtion. 

When  a child  moves  round  quick  upon  one  foot,  the  circum- 
jacent objects  become  quite  indiftinct,  as  their  diftance  iacreafes 
their  apparent  motions  ; and  this  great  velocity  confounds  both 
their  forms,  and  their  colours,  as  is  feen  in  whirling  round  a 
many  coloured  wheel ; he  then  lofes  his  ufual  method  of  bal- 
ancing bimfelf  by  vifion,  and  begins  to  dagger,  and  attempts  to 
recover  himfelf  by  his  mufcular  feelings.  This  daggering  adds 
to  the  indability  of  the  vifible  objects  by  giving  a vibratory  mo- 
tion befides  their  rotatory  one.  The  child  then  drops  upon  the 
ground,  and  the  neighbouring  objects  feem  to  continue  for  fome 
feconds  of  time  to  circulate  around  him,  and  the  earth  under 
him  appears  to  librate  like  a balance.  In  fome  feconds  of  time 
thefe  fenfations  of  a continuation  of  the  motion  of  objects  van- 
i(h  •,  but  if  he  continues  turning  round  fomewhat  longer,  before 
he  falls,  ficknefs  and  vomiting  are  very  liable  to  fucceed.  But 
none  of  thefe  circumdances  affect  thofe  who  have  habituated 
therafelves  to  this  kind  cf  motion,  as  the  dervifes  in  Turkey* 
amongd  whom  thefe  fwift  gyrations  are  a ceremony  of  religion. 

In  an  open  boat  paffing  from  Leith  to  Kinghorn  in  Scotland, 
a fudden  change  of  the  wind  {hook  the  undidended  fad,  and 
dopt  our  boat  ; from  this  unufual  movement  the  paffengers  alt- 
vomited  except  nryfelf.  I obferved,  that  the  undulation  of  the 
Chip,  .and  the  indability  of  all  vifible  objecds,  inclined  me  drongly 
to  be  fick  ; and  this  continued  or  increafed,  when  I clofed  my 
eyes,  but  as  often  as  I bent  my  attention  with  energy  on  the 
management  and  mechanifm  of  the  ropes  and  fails,  the  ficknefs 
ceafed  ; and  recurred  again,  as  often  as  I relaxed  this  attention  ; 
and  I am  afiured  by  a gentleman  of  o'ofercation  and  veracity, 
that  he  has  more  than  once  obierved,  when  the  veffel  has  been  in 
immediate  danger,  that  the  fea-ficknefs  of  the  paliengers  has  in- 
dantaneoufly  ceafed,  and  recurred  again,  when  the  danger  was 
over. 

Thofe,  who  have  been  upon  the  water  m a boat  or  {hip  fo 
long,  that  they  have  acquired  the  neceflary  habits  of  motion  up- 
on that  undable  element,  at  their  return  on  land  frequentiy 
think  in  their  reveries,  or  between  Ueeping  and  waking,  that 
they  obferve  the  room,  they  fit  in,  or  fome  of  its  furniture,  to 
librate  like  the  motion  of  the  vefi’el.  This  I have  experienced 
myfelf,  and  have  been  told,  that  after  long  voyages,  it  is  fome 
time  before  thefe  ideas  entirelv  vanifh.  I he  fame  is  obfervable 
in  a lefs  degree  after  having  travelled  fome  days  in  a ftage  coach. 
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and  particularly  when  we  lie  down  in  bed,  and  compofe  our- 
felves  to  deep  ; in  this  cafe  it  is  obfervable,  that  the  rattling  noife 
of  the  coach,  as  well  as  the  undulatory  motion,  haunts  us.  The 
drunken  vertigo,  and  the  vulgar  cuftom  of  rocking  children,  will 
be  confiriered  in  the  next  Section. 

_ 6.  The  motions,  which  are  produced  by  the  power  of  voli- 
tion, may  be  immediately  flopped  by  the  exertion  of  the  fame 
power  on  the  antagonift  mufcies ; otherwife  thefe  with  all  the 
other  clafTes  of  motion  continue  to  go  on,  feme  time  after  they 
are  excited,  as  the  palpitation  of  the  heart  continues  after  the 
objett  of  fear,  which  occafioned  it,  is  removed.  But  this  cir- 
cumftance  is  in  no  clafs  of  motions  more  remarkable  than  in 
thofe  dependent  on  irritation  ; thus  if  any  one  looks  at  the  fun, 
and  then  covers  his  eyes  with  his  hand,  he  will  for  many  feconds 
of  time  perceive  the  image  of  the  fun  marked  on  his  retina  : a 
fimilar  image  of  all  other  vifible  objects  would  remain  fometime 
formed  on  the  retina,  but  is  extinguifhed  by  the  perpetual  change 
of  the  motions  of  this  nerve  in  our  attention  to  other  objects.  To 
this  muft  be  added,  that  the  longer  time  any  movements  have 
continued  to  be  excited  without  fatigue  to  the  organ,  the  longer 
will  they  continue  fpontaneoufiy,  after  the  excitement  is  with- 
drawn : as  the  tafte  of  tobacco  in  the  mouth  after  a perfon  has 
been  Booking  it.  This  tafte  remains  fo  ftrong,  that  if  a perfon 
continues  to  draw  air  through  a tobacco  pipe  in  the  dark,  after 
having  been  fmoking  fome  time,  he  cannot  diftinguifh  whether 
his  pipe  be  lighted  or  not. 

From  thefe  two  confiderations  it  appears,  that  the  dizzinefs 
felt  in  the  head,  after  feeing  objects  in  unufual  motion,  is  no 
other  than  a continuation  of  the  motions  of  the  optic  nerve  ex- 
cited by  thofe  objects,  and  which  engage  our  attention.  Thus 
on  turning  round  on  one  foot,  the  vertigo  continues  for  fome 
feconds  of  time  after  the  perfon  is  fallen  on  the  ground  ; and 
the  longer  he  has  continued  to  revolve,  the  longer  will  continue 
thefe  fucceffive  motions  of  the  parts  of  the  optic  nerve. 

After  revolving  with  your  eyes  open  till  you  become  vertig- 
inous, as  foon  as  you  ceafe  to  revolve,  not  only  the  circumambi- 
ent objects  appear  to  circulate  round  you  in  a direction  contrary 
to  that,  in  which  you  have  been  turning,  but  you  are  liable  to 
roll  your  eyes  forwards  and  backwards  ; as  is  well  obferved, 
and  ingenioufly  demonftrated  by  Dr.  Wells  in  a late  publication 
on  vifion.  The  fame  occurs,  if  you  revolve  with  your  eyes, 
ciofed,  and  open  them  immediately  at  the  time  of  your  ceafing 
to  turn  ; and  even  during  the  whole  time  of  revolving,  as  may 
be  felt  by  your  hand  prefled  lightly  on  your  ciofed  eyelids.  To 
thefe  movements  of  the  eyes,  of  which  he  flippofes  the  obferver 
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to  be  inconfcious,  Dr.  Wells  afcribes  the  apparent  circumgyra- 
tion  of  obje£ts  on  ceafing  to  revolve. 

The  caufe  of  thus  turning  our  eyes  forwards,  and  then  back 
again,  after  our  body  is  at  reft,  depends,  I imagine,  on  the  fame 
circumftance,  which  induces  us  to  follow  the  indiftincl  fpecfra, 
which  are  formed  on  one  fide  of  the  centre  of  the  retina,  when 
we  obferve  them  apparently  on  clouds,  as  defcribed  in  Seek.  XL. 

2.  2 ; and  then  not  being  able  to  gain  a more  diftinct  vifion  of 
them,  we  turn  our  eyes  back,  and  again  and  again  purfue  the  fly- 
ing ftiade. 

But  this  rolling  of  the  eyes,  after  revolving  till  we  become 
vertiginous,  cannot  caufe  the  apparent  circumgyration  of  objedfs, 
in  a diredlion  contrary  to  that  in  which  we  have  been  revolv- 
ing, for  the  following  reafons.  I . Becaufe  in  purfuing  a fpec- 
trum  in  the  fky,  or  on  the  ground,  as  above  mentioned,  we  per- 
ceive no  retrograde  motions  of  objects.  2.  Becaufe  the  appar- 
ent retrograde  motions  of  objects,  when  we  have  revolved  till 
we  are  vertiginous,  continues  much  longer  than  the  rolling  of 
the  eyes  above  defcribed.' 

3.  When  we  have  revolved  from  right  to  left,  the  apparent 
motion  of  objedts,  when  ure  ftop,  is  from  left  to  right  ; and 
when  we  have  revolved  from  left  to  right,  the  apparent  circula- 
tion of  objects  is  from  right  to  left  : yet  in  both  thefe  cafes  the 
eyes  of  the  revolver  are  feen  equally  to  roll  forwards  and  back- 
wards. 

4.  Becaufe  this  rolling  of  the  eyes  backwards  and  forwards 
takes  place  during  our  revolving,  as  may  be  perceived  by  the 
hand  lightly  prefled  on  the  clofed  eyelids,  and  therefore  exilts 
before  the  eftedt  aferibed  to  it. 

And  fifthly,  I now  come  to  relate  an  experiment,  in  which  the 
rolling  of  the  eyes  does  not  take  place  at  all  after  revolving,  and 
yet  the  vertigo  is  more  diftrefling  than  in  the  fituations  above 
mentioned.  If  any  one  looks  fteadily  at  a fpot  in  the  ceiling 
over  his  head,  or  indeed  at  his  own  finger  held  up  high  over  his 
head,  and  in  that  fituation  turns  round  till  he  becomes  giddy  ; 
and  then  flops,  and  looks  horizontally  j he  now  finds,  that  the 
apparent  rotation  of  objedls  is  from  above  downwards,  or  from 
below  upwards : that  is,  that  the  apparent  circulation  of  objecl 
is  now  vertical  inftead  of  horizontal,  making  part  of  a circle  round 
the  axis  of  his  eye  ; and  this  without  any  rolling  of  his  eyeballs. 
The  reafon  of  there  being  no  rolling  of  the  eyeballs  perceived 
after  this  experiment,  is,  becaufe  the  images  of  objects  are  form- 
ed in  rotation  round  the  axis  of  the  eye,  and  not  from  one  fide 
to  the  other  of  the  axis  of  it ; fo  that,  as  the  eyeball  has  not 
power  to  turn  in  its  focket  round  its  own  axis,  it  cannot  follow 
y the 
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the  apparent  motions  of  thefe  evanefcent  fpedtra,  either  before 
or  after  the  body  is  at  reft.  From  all  which  arguments  it  is 
manifeft,  that  thefe  apparent  retrograde  gyrations  of  objects  are 
not  caufed  by  the  rolling  of  the  eyeballs  ; firft,  becaufe  no  ap- 
parent retrogreflion  of  objects  is  obferved  in  other  rollings  of 
the  eyes.  Secondly,  becaufe  the  apparent  retrogreflion  of  ob- 
jects continues  many  feconds  after  the  rolling  of  the  eyeballs 
ceafes.  Thirdly,  becaufe  the  apparent  retrogreflion  of  objedls  is 
fometimes  one  way,  and  fometimes  another,  yet  the  rolling  of 
the  eyeballs  is  the  fame.  Fourthly,  becaufe  the  rolling  of  the 
eyeballs  exifts  before  the  apparent  retrograde  motions  of  objedls 
is  obferved  ; that  is,  before  the  revolving  perfon  Hops.  And 
fifthly,  becaufe  the  apparent  retrograde  gyration  of  objedls  is 
produced,  when  there  is  no  rolling  of  the  eyeballs  at  all. 

Dodtor  Wells  imagines,  that  no  ipedlracan  be  gained  in  the 
eye,  if  a perfon  revolves  with  his  eyelids  clofed,  and  thinks  this 
a fufticient  argument  againft  the  opinion,  that  the  apparent  pro- 
grefiion  of  the  fpedlra  of  light  or  colours  in  the  eye  can  caufe 
the  apparent  retrogreflion  of  objedls  in  the  vertigo  above  defer:- 
bed  j but  it  is  certain,  when  any  perfon  revolves  in  a light  room 
with  his  eyes  clofed,  that  he  neverthelefs  perceives  differences  of 
light  both  in  quantity  and  colour  through  his  eyelids,  as  he  turns 
round ; and  readily  gains  fpedlra  of  thofe  differences.  And  thefe 
fpedtra  are  not  very  different  except  in  vivacity  from  thofe,  which 
he  acquires,  when  he  revolves  with  unclofed  eyes,  fince  if  he 
then  revolves  very  rapidly  the  colours  and  forms  of  furroundmg 
objedls  are  as  it  were  mixed  together  in  his  eye  j as  when  the 
prifmatic  colours  are  painted  on  a wheel,  they  appear  white  as 
they  revolve.  The  truth  of  this  is  evinced  by  the  ftaggering  or 
vertigo  of  men  perfectly  blind,  when  they  turn  round ; which 
is  not  attended  with  apparent  circulation  of  objedls,  but  is  a ver- 
tiginous diforder  of  the  fenfe  of  touch.  Blind  men  balance  them- 
felves  by  their  fenfe  of  touch  ; which,  being  lefs  adapted  for 
perceiving  fmall  deviations  from  their  perpendicular,  occafions 
them  to  carry  themfelves  more  eredl  in  walking.  This  method 
of  balancing  themfelves  by  the  diredtion  of  their  preffure  againft 
the  floor,  becomes  difordered  by  the  unufual  mode  of  ad! ion  in 
turning  round,  and  they  begin  to  lofe  their  perpendicularity, 
that  is,  they  become  vertiginous  ; but  without  any  apparent  cir- 
cular motions  of  vifible  objects. 

It  v/ill  appear  from  the  following  experiments,  that  the  appar- 
ent progreffion  of  the  occular  fpedira  of  light  or  colours  is  the 
caufe  of  the  apparent  retrogreflion  of  objedis,  after  a perfon  has 
revolved,  till  he  is  vertiginous. 

Firft,  when  a perfon  turns  round  in  a light  room  with  his 
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eyes  open,  but  clofes  them  before  he  flops,  he  will  feem  to  be 
carried  forwards  in  the  direftion  he  was  turning  for  a fhort  time 
after  he  flops.  But  if  he  opens  his  eyes  again,  the  objefts  before 
him  inflantly  appear  to  move  in  a retrograde  direction,  and  he 
Iofesthe  fenfation  of  being  carried  forwards.  The  fame  occurs 
if  a perfon  revolves  in  a light  room  with  his  eyes  clofed  ; when 
ihe  flops,  he  feems  to  be  for  a time  carried  forwards,  if  his  eyes 
are  flill clofed;  but  the  inflant  he  opens  them,  the  furrounding 
objects  appear  to  move  in  retrograde  gyration.  From  hence  it 
may  be  concluded,  that  it  is  the  fenfation  or  imagination  of  our 
continuing  to  go  forwards  in  the  direftion  in  which  we  were 
turning,  that  caufes  the  apparent  retrograde  circulation  of  ob- 
ject- 

Secondly,  though  there  is  an  audible  vertigo,  as  is  known  by 
the  battement,  or  undulations  of  found  in  the  ears,  which  many 
vertiginous  people  experience  ; and  though  there  is  alfo  a tangi- 
ble vertigo,  as  when  a blind  perfon  turns  round,  as  mentioned 
above  ; yet  as  this  circumgyration  of  objefts  is  an  hallucination 
or  deception  of  the  fenfe  of  fight,  we  are  to  look  for  the  caufe 
of  our  appearing  to  move  forward,  when  we  flop  with  our  eyes 
clofed  after  gyration,  to  fome  affeftion  of  this  fenfe.  Now, 
thirdly,  if  the  fpeftra  formed  in  the  eye  during  our  rotation  con- 
tinue to  change,  when  we  Hand  flill,  like  the  fpeftra  defcribed 
in  Seel.  III.  3.  6 fuch  changes  mult  fuggefl  to  us  the  idea  or 
fenfation  of  our  flill  continuing  to  turn  round  ; as  is  the  cafe, 
when  we  revolve  in  a light  room,  and  clofe  our  eves  before  we 
flop.  And  laftly,  on  opening  our  eyes  in  the  fituation  above 
defcribed,  the  objefts  we  chance  to  view  amid  thefe  changing 
fpeftra  in  the  eye,  mud  feem  to  move  in  a contrary  direction  ; 
as  the  moon  fometimes  appears  to  move  retrograde,  when  fwift- 
giiding  clouds  are  paffing  forwards  fo  much  nearer  the  eye  cf 
the  beholder. 

To  make  obfervations  on  faint  occular  fpeftra  requires  fome 
degree  of  habit,  and  compefure  of  mind,  and  even  patience  ; fome 
of  thofe  defcribed  in  feft.  XL.  were  found  difficult  to  fee,  by 
many,  who  tried  them  ; now  it  happens,  that  the  mind,  during 
the  confufion  of  vertigo,  when  all  the  other  irritative  tribes  cf 
motion,  as  well  as  thofe  of  vifion,  are  in  fome  degree  di (airbed, 
together  with  the  fear  of  falling,  is  in  a very  unfit  frate  for  the 
contemplation  of  fuch  weak  fenfitions,  as  are  occafion.i  by  f.unt 
occular  fpeftra.  Yet  alter  frequently  revolving,  both  with  my 
eyes  clofed,  and  with  them  open,  and  attending  to  the  fpeftra 
remaining  in  them,  by  {hading  the  light  from  my  eyelids  more 
or  lets  with  my  hand,  f at  length  ceafecl  to  have  toe  idea  of  going 
forward,  afterl  fio  er  ;vh  •••  eves  •'"'•ftd  t and  fav;  changing 
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fpe£lra  in  my  eyes,  which  feemed  to  move,  as  it  were,  over  the 
field  of  vifion  ; till  at  length,  by  repeated  trials  on  funny  days, 
I perfuaded  myfelf,  on  opening  my  eyes,  after  revolving  fome 
time,  on  a ffielf  of  gilded  books  in  my  library,  that  I could  per- 
ceive the  fpedlra  in  my  eyes  move  forwards  over  one  or  two  of 
the  books,  like  the  vapours  in  the  air  of  a fummer’s  day  ; and 
could  l'o  far  undeceive  myfelf,  as  to  perceive  the  books  to  Hand 
ft  ill.  After  more  trials  I fometimes  brought  myfelf  to  believe, 
that  I faw  changing  fpeftra  of  lights  and  fhades  moving  in  my 
eyes,  after  turning  round  for  fome  time,  but  did  not  imagine 
either  the  fpeblra  or  the  objebls  to  be  in  a ftate  of  gyration.  I 
fpeak,  however,  with  diffidence  of  thefe  faffs,  as  I could  not  al- 
ways make  the  experiments  fucceed,  when  there  was  not  a ftrong 
light  in  my  room,  or  when  my  eyes  were  not  in  the  molt  proper 
ftate  for  fuch  obfervations. 

The  ingenious  and  learned  M.  Sauvage  has  mentioned  other 
theories  to  account  for  the  apparent  circumgyration  of  objeffs  in 
vertiginous  people.  As  the  retrograde  motions  of  the  particles 
of  blood  in  the  optic  arteries,  by  fpafm,  or  by  fear,  as  is  feen  in 
the  tails  of  tadpoles,  and  membranes  between  the  fingers  of  frogs. 
Another  caufe  he  thinks  may  be  from  the  librations  to  one  fide, 
and  to  the  ether,  of  the  cryftalline  lens  in  the  eye,  by  means  of 
involuntary  actions  of  the  mufcles,  which  conftitute  the  ciliary 
procefs.  Both  thefe  theories  lie  under  the  fame  objection  as 
that  of  Dr.  Wells  before  mentioned  ; namely,  that  the  apparent 
motions  of  objects,  after  the  obferver  has  revolved  for  fome  time, 
ihould  appear  to  vibrate  this  way  and  that ; and  not  to  circulate 
uniformly  in  a direction  contrary  to  that,  in  which  the  obferver 
had  revolved. 

M.  Sauvage  has,  laftly,  mentioned  the  theory  of  colours  left  in 
the  eye,  which  he  has  termed  impreffions  on  the  retina.  He  lays, 
“ Experience  teaches  us,  that  impreffions  made  on  the  retina  by 
a vifible  objebf  remain  fome  feconds  after  the  object  is  removed  ; 
as  appears  from  the  circle  of  fire  which  we  fee,  when  a fire-ftick 
is  whirled  round  in  the  dark  ; therefore  when  we  are  carried 
round  our  own  axis  in  a circle,  we  undergo  a temporary  vertigo, 
when  we  Itop  ; becaufe  the  impreffions  of  the  circumjacent  ob- 
jects remain  for  a time  afterwards  on  the  retina.”  Nofolog. 
Method.  Claf.  VIII.  x.  1.  We  have  before  obfcrved,  that  the 
changes  of  thefe  colours  remaining  in  the  eye,  evinces  them  to 
be  motions  of  the  fine  terminations  of  the  retina,  and  not  impref- 
fions on  it  $ as  impreffions  on  a paffive  fubftanee  muft  either  re- 
main, or  ceafe  intirely. 

Having  reperufed  the  ingenious  Eflay  of  Dr.  Wells  on  Single 
Vifion,  and  his  additional  obfervations  in  the  Gentleman’s  Mag- 
azine 
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azine  on  the  apparent  retrogreffion  of  objedts  in  vertigo,  I am 
induced  to  believe,  that  this  apparent  retrogreffion  of  objedts  is 
not  always  owing  to  the  fame  caufe. 

When  a perfon  revolves  with  his  eyes  clofed,  till  he  becomes 
vertiginous,  and  then  Hands  (till  without  opening  them,  he  feems 
for  a while  to  go  forward  in  the  fame  direction.  This  halluci- 
nation of  his  ideas  cannot  be  owing  to  occular  fpectra,  becaufe, 
as  Dr.  Wells  obferves,  no  fuch  can  have  been  formed  ; but  it 
mull  arife  from  a fimilar  continuance  or  repetition  of  ideas  be- 
longing to  the  fenfe  of  touch,  inllead  of  to  the  fenfe  of  vifion  ; 
and  ffiould  therefore  be  called  a tangible,  not  a vifual,  vertigo. 
In  common  language  this  belief  of  continuing  to  revolve  for 
fome  time,  after  he  Hands  Hill,  when  a perfon  has  turned  round 
for  a minute  in  the  dark,  would  be  called  a deception  of  imagin- 
ation. 

Now  at  this  time  if  he  opens  his  eyes  upon  a gilt  book,  placed 
with  other  books  on  a fnelf  about  the  height  of  his  eye,  the  gilt 
book  feems  to  recede  in  the  contrary  diredbion ; though  his  eyes 
are  at  this  time  kept  quite  Hill,  as  well  as  the  gilt  book.  For 
if  his  eyes  were  not  kept  Hill,  other  books  would  fall  on  them  in 
fucceffion  ; which,  when  I repeatedly  made  the  experiment,  did 
not  occur  ; and  which  thus  evinces,  that  no  motion  of  the  eyes 
is  the  caufe  of  the  apparent  retroceffion  of  the  gilt  book.  Why 
then  does  it  happen  ? — Certainly  from  an  hallucination  of  ideas, 
or  in  common  language  the  deception  of  imagination. 

The  vertiginous  perfon  Hill  imagines,  that  he  continues  to  re- 
volve forwards,  after  he  has  opened  his  eves  ; and  in  confe- 
quence  that  the  objedbs,  which  his  eyes  happen  to  fall  upon,  are 
revolving  backward  ; as  they  would  appear  to  do,  if  he  was  ac- 
tually turning  round  with  his  eyes  open.  For  he  has  been  ac- 
cuHomed  to  obferve  the  motions  of  bodies,  whether  apparent  or 
real,  fo  much  more  frequently  by  the  eye  than  by  the  touch  •,  that 
the  prefent  belief  of  his  gyration,  occahoned  by  the  hallucina- 
tions of  the  fenfe  of  touch,  is  attended  with  ideas  of  fuch  imag- 
ined motions  of  vifible  objedbs,  as  have  always  accompanied  his 
former  gyrations,  and  have  thus  been  affociated  with  the  mufcu- 
lar  adtions  and  perceptions  of  touch,  which  occurred  at  the 
fame  time. 

When  the  remains  of  colours  are  feen  in  the  eye,  they  are 
termed  occular  fpedbra  ; when  remaining  founds  are  heard  in 
the  ear,  they  may  be  called  auricular  murmurs  ; but  when  the  re- 
maining motions,  or  ideas,  cf  the  ienfe  of  touch  continue,  as  :n 
this  vertigo  of  a blind-folded  perfon,  they  have  acquired  no  name, 
but  may  be  termed  evanefcent  titillations,  or  tangible  hallucina-  _ 
tions. 
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Whence  I conclude,  that  vertigo  may  have  for  its  caufe  ei- 
ther the  occular  fpedbra  of  the  fenfe  of  vifion,  when  a perfon 
revolves  with  his  eyes  open  ; or  the  auricular  murmurs  of  the 
fenfe  of  hearing,  if  he  is  revolved  near  a cafcade  ; or  the  evanef- 
cent  titillations  of  the  fenfe  of  touch,  if  he  revolves  blindfold. 
All  thefe  I ftiould  wilh  to  call  vanifhing  ideas, or  fenfual  motions, 
of  thofe  organs  of  fenfe ; which  ideas,  or  fenfual  motions,  have 
lately  been  aflociated  in  a circle,  and  therefore  for  a time  con- 
tinue to  be  excited.  And  what  are  the  ideas  of  colours,  when 
they  are  excited  by  imagination  or  memory,  but  the  repetition 
of  finer  occular  fpedbra  ? What  the  idea  of  founds,  but  the  repe- 
tition of  finer  auricular  murmurs  i And  what  the  ideas  of  tangi- 
ble objedbs,  but  the  repetition  of  finer  evanefcent  titillations  ? 

The  tangible,  and  the  auricular,  and  the  vifual  vertigo,  are  all 
perceived  by  many  people  for  a day  or  two  after  long  travelling 
in  a boat  or  coach ; the  motions  of  the  veffel,  or  vehicle,  or  of 
the  furrounding  objedbs,  and  the  noife  of  the  wheels  and  oars, 
occur  at  intervals  of  reverie,  or  at  the  commencement  of  Deep. 
See  Sedb.  XX.  5.  Thefe  ideas,  or  fenfual  motions,  of  fight,  of 
hearing,  and  of  touch,  are  fucceeded  by  the  fame  effedbs  as  the 
occular  fpedbra,  the  auricular  murmurs,  and  the  evanefcent  titil- 
lations above  mentioned  ; that  is,  by  a kind  of  vertigo,  and  can- 
not in  that  refpedb  be  diftinguilhed  from  them.  Which  is  a fur- 
ther confirmation  of  the  truth  of  the  dodbrine  delivered  in  Sedb. 
III.  of  this  work,  that  the  colours  remaining  in  the  eyes,  which 
are  termed  occular  fpedbra,  are  ideas,  or  fenfual  motions,  belong- 
ing to  the  fenfe  of  vifion,  which  for  top  long  a time  continue 
their  adbivity. 

Any  one,  who  ftands  alone  on  the  top  of  a high  tower,  if  he 
has  not  been  accuftomed  to  balance  himfelf  by  objedbs  placed  at 
fuch  diftances  and  with  fuch  inclinations,  begins  to  {bagger,  and 
endeavours  to  recover  himfelf  by  his  mufcular  feelings.  During 
this  time  the  apparent  motion  of  ohjedbs  at  a diftance  below  him 
is  very  great,  and' the  fpedbra  of  thefe  apparent  motions  continue 
a little  time  after  he  has  experienced  them  ; and  he  is  perfuaded 
to  incline  the  contrary  way  to  counteradb  their  effecbs ; and 
either  immediately  falls,  or  applying  his  hands  to  the  building, 
ufes  his  mufcular  feelings  to  preferve  his  perpendicular  attitude, 
contrary  to  the  erroneous  perfuafions  of  his  eyes.  Whilft  the 
perfon,  who  walks  in  the  dark,  (baggers,  but  without  dizzinefs  ; 
for  he  neither  has  the  fenfation  of  moving  objedbs  to  take  off  his 
attention  from  his  mufcular  feelings,  nor  has  he  the  fpedbra  of 
thofe  motions  continued  on  his  retina  to  add  to  his  confufion. 
It  happens  indeed  fometimes  to  one  {banding  on  a tower,  that 
the  idea  of  his  not  having  room  to  extend  his  bafe  bv  moving 

Vol.  I.  A A one 


i §6 


OF  VERTIGO. 


Sect.  XX.  7. 


one  of  his  feet  outwards,  when  he  begins  to  incline,  fuperadds 
fear  to  his  other  inconveniencies  ; which  like  furprife,  joy,  or 
any  great  degree  of  fenfation,  enervates  him  in  a moment,  by 
employing  the  whole  fenforial  power,  and  by  thus  breaking  all 
the  afiociated  trains  and  tribes  of  motion. 

7.  The  irritative  ideas  of  objects,  whilft  we  are  awake,  are 
perpetually  prefent  to  our  fenfe  of  fight  •,  as  we  view  the  furni- 
ture of  our  rooms,  or  the  ground  we  tread  upon,  throughout  the 
■whole  day  without  attending  to  it.  And  as  our  bodies  are  never 
at  perfect  reft  during  our  waking  hours,  thefe  irritative  ideas  of 
objects  are  attended  perpetually  with  irritative  ideas  of  their  ap- 
parent motions.  The  ideas  of  apparent  motions  are  always  ir- 
ritative ideas,  becaufe  we  never  attend  to  them,  whether  we  at- 
tend to  the  objefts  themfelves,  or  to  their  real  motions,  or  to 
neither.  Hence  the  ideas  of  the  apparent  motions  of  objects  are 
a complete  circle  of  irritative  ideas,  which  continue  throughout 
the  day. 

Alfo  during  all  our  waking  hours,  there  is  a perpetual  con- 
futed lound  of  various  bodies,  as  of  the  wind  in  our  rooms,  the 
fire,  diftant  converfations,  mechanic  bufinefs ; this  continued 
buzz,  as  we  are  feldorn  quite  motionlefs,  changes  its  loudnefs 
perpetually,  like  the  found  of  a bell ; which  rifes  and  falls  as 
long  as  it  continues,  and  feems  to  pulfate  on  the  ear.  This  any 
one  may  experience  by  turning  himfelf  round  near  a waterfall  ; 
or  by  ftriking  a glafs  bell,  and  then  moving  the  direction  of  its 
mouth  towards  the  ears,  or  from  them,  as  long  as  its  vibrations 
continue.  Hence  this  undulation  of  indiftindl  found  makes 
another  concomitant  circle  of  irritative  ideas,  which  continues 
throughout  the  day. 

We  hear  this  undulating  found,  when  we  are  perfectly  at  reft 
ourfelves,  from  other  fonorous  bodies  befides  bells  ; as  from  two 
organ-pipes,  which  are  nearly  but  not  quite  in  unifon,  when  they 
are  founded  together.  When  a bell  is  ftruck,  the  circular  form 
is  changed  into  an  elliptic  one  ; thelongeft  axis  of  which,  as  the 
vibrations  continue,  moves  round  the  periphery  of  the  bell;  and 
when  either  axis  of  this  ellipfe  is  pointed  towards  our  ears,  the 
found  is  louder ; and  lefs  when  the  intermediate  parts  of  the 
ellipfe  are  oppofite  to  us.  The  vibrations  of  the  two  organ- 
pipes  may  be  compared  to  Nonius’s  rule  ; the  found  is  louder, 
when  they  coincide,  and  lefs  at  the  intermediate  times.  But,  as 
the  found  of  bells  is  the  rnoft  familiar  of  thole  founds,  which 
have  a eonfiderable  battement,  the  vertiginous  patients,  who  at- 
tend to  the  irritative  circles  of  founds  above  described,  generally 
compare  it  to  the  noife  of  bells. 

The  periftaltic  motions  of  our  ftomach  and  inteftines,  and  the 
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fecretions  of  the  various  glands,  are  other  circles  of  irritative 
motions,  fome  of  them  more  or  lefs  complete,  according  to  our 
abftinence  or  fatiety. 

So  that  the  irritative  ideas  of  the  apparent  motions  of  obje&s, 
the  irritative  battements  of  founds,  and  the  movements  of  our 
bowels  and  glands,  compofe  a great  circle  of  irritative  tribes  of 
motion  : and  when  one  confiderable  part  of  this  circle  of  mo- 
tions becomes  interrupted,  the  whole  proceeds  in  confufion,  as 
defcribed  in  Section  XVII.  x.  7.  on  Catenation  of  Motions. 

8.  Hence  a violent  vertigo,  from  whatever  caufe  it  happens, 
is  generally  attended  with  undulating  noife  in  the  head,  perver- 
fions  of  the  motions  of  the  ftomach  and  duodenum,  unufual  ex- 
cretion of  bile  and  gaftric  juice,  with  much  pale  urine,  fome- 
times  with  yellownefs  of  the  lkin,  and  a difordered  fecretion  of 
almoft  every  gland  of  the  body,  till  at  length  the  arterial  fyftem 
is  affedted,  and  fever  fucceeds. 

Thus  bilious  vomitings  accompany  the  vertigo  occafioned  by 
the  motion  of  a (hip ; and  when  the  brain  is  rendered  vertigin- 
ous by  a paralytic  affe&ion  of  any  part  of  the  body,  a vomiting 
generally  enfues,  and  a great  difcharge  of  bile  : and  hence  great 
injuries  of  the  head  from  external  violence  are  fucceeded  by  bil- 
ious vomitings,  and  fometimes  by  abfcefies  of  the  liver.  And 
hence,  when  a patient  is  inclined  to  vomit  from  other  caufes,  as 
in  fome  fevers,  any  motions  of  the  attendants  in  his  room,  or  of 
himfelf  when  he  is  raifed  or  turned  in  his  bed,  prefently  induces 
the  vomiting  by  fuperadding  a degree  of  vertigo. 

9.  And  converfely  it  is  very  ufual  with  thofe,  whofe  ftomachs 
are  affected  from  internal  caufes,  to  be  affiidfed  with  vertigo, 
and  noife  in  the  head ; fuch  is  the  vertigo  of  drunken  people, 
which  continues,  when  their  eyes  are  clofed,  and  themfelves  in  a 
recumbent  pofture,  as  well  as  when  they  are  in  an  eredft  pofture, 
and  have  their  eyes  open.  And  thus  the  irritation  of  a ftone  in 
the  bile-dudl,  or  in  the  ureter,  or  an  inflammation  of  any  of  the 
inteftines,  are  accompanied  with  vomitings  and  vertigo. 

In  thefe  cafes  the  irritative  motions  of  the  ftomach,  which  are 
in  general  not  attended  to,  become  fo  changed  by  fome  unnat- 
ural ftimulus,  as  to  become  uneafy,  and  excite  our  fenfation  or 
attention.  And  thus  the  other  irritative  trains  of  motions, 
which  are  aflociated  with  it,  become  difordered  by  their  fympa- 
thy.  The  fame  happens,  when  a piece  of  gravel  fticks  in  the 
ureter,  or  when  fome  part  of  the  inteftinal  canal  becomes  infla- 
med. In  thefe  cafes  the  irritative  mufcular  motions  are  firft  dis- 
turbed by  unufual  ftimulus,  and  a difordered  aftion  of  the  fen- 
fual  motions,  or  dizzinefs  enfues.  While  in  fea-ficknefs  the  dis- 
turbance of  the  irritative  fenfual  motions,  as  vertigo,  precedes  ; 

and 
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and  the  difordered  irritative  mufcular  motions,  as  thofe  of  the 
ftomach  in  vomiting,  follow. 

10.  When  thefe  irritative  motions  are  difturbed,  if  the  de- 
gree be  not  very  great,  the  exertion  of  voluntary  attention  to 
any  other  object,  or  any  fudden  fenfation,  will  disjoin  thefe  new 
habits  of  motion.  Thus  fome  drunken  people  have  become  to- 
ber  immediately,  when  any  accident  has  ftrongly  excited  their 
attention  ; and  fea-ficknefs  has  vanifhed,  when  the  {hip  has  been 
in  danger.  Hence  when  our  attention  to  other  objects  is  molt 
relaxed,  as  juft  before  we  fall  afleep,  or  between  our  reveries 
when  awake,  thefe  irritative  ideas  of  motion  and  found  are  mod 
liable  to  be  perceived  ; as  thofe,  who  have  been  at  fea,  or  have 
travelled  long  in  a coach,  feem  to  perceive  the  vibrations  of  the 
(hip,  or  the  rattling  of  the  wheels,  at  thefe  intervals  ; which 
ceafe  again,  as  foon  as  they  exert  their  attention.  That  is,  at 
thofe  intervals  they  attend  to  the  apparent  motions,  and  to  the 
battement  of  founds  of  the  bodies  around  them,  and  for  a mo- 
ment miftake  them  for  thofe  real  motions  of  the  ftiip,  and  noife 
of  wheels,  which  they  had  lately  been  accuftomed  to  : or  at  thefe 
intervals  of  reverie,  or  on  the  approach  of  lleep,  thefe  fuppofed 
motions  or  founds  may  be  produced  entirely  by  imagination. 

We  may  conclude  from  this  account  of  vertigo,  that  fea-fick- 
nefs  is  not  an  effort  of  nature  to  relieve  herfelf,  but  a neceffary 
confequence  of  the  affociations  or  catenations  of  animaj  motions. 
And  may  thence  infer,  that  the  vomiting,  which  attends  the 
gravel  in  the  ureter,  inflammations  of  the  bowels,  and  the  com- 
mencement of  fome  fevers,  has  a fimilar  origin,  and  is  not  al- 
ways an  effort  of  the  vis  medicatrix  naturae.  But  where  the  ac- 
tion of  the  organ  is  the  immediate  confequence  of  the  ftimula- 
ting  caufe,  it  is  frequently  exerted  to  diflodge  that  ftimulus,  as  in 
vomiting  up  an  emetic  drug  ; at  other  times,  the  aftion  of  an 
organ  is  a general  effort  to  relieve  pain,  as  in  convuifions  cf  the 
locomotive  mufcles ; other  adfions  drink  up  and  carry  on  the 
fluids,  as  in  abforption  and  fecretion  ; all  which  may  be  termed 
efforts  of  nature  to  relieve,  or  to  preferve  herfelf. 

1 1.  The  cure  of  vertigo  will  frequently  depend  on  our  previ- 
oufly  inveftigating  the  caufe  of  it,  which  from  what  has  beer, 
delivered  above  may  originate  from  the  diforder  of  any  part  of 
the  great  tribes  of  irritative  motions,  and  of  the  affociate  mo- 
tions catenated  with  them. 

Many  people,  when  they  arrive  at  fifty  or  Gxty  years  of  < ge, 
are  affecbed  with  flight  vertigo  ; which  is  generally  but  wrongly 
afcribed  to  indigeftion,  but  in  reality  arifes  from  a beginning  de- 
fe£t  of  their  fight ; as  about  this  time  they  alfo  find  it  neceflary 
to  begin  to  ufe  fpeclacles,  when  they  read  fmall  prints,  efpecial- 
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ly  in  winter,  or  by  candle  light,  but  are  yet  able  to  read  without 
them  during  the  fummer  days,  when  the  light  is  ftronger.  Thefe 
people  do  not  fee  objefts  *fo  diftindtly  as  formerly,  and  by  ex- 
erting their  eyes  more  than  ufual,  they  perceive  the  apparent 
motions  of  objects,  and  confound  them  with  the  real  motions 
of  them  ; and  therefore  cannot  accurately  balance  themfelves  ft? 
as  ealily  to  preferve  their  perpendicularity  by  them. 

That  is,  the  apparent  motions  of  objects,  which  are  at  reft, 
as  we  move  by  them,  fhould  only  excite  irritative  ideas  : but  as 
thefe  are  now  become  lefs  diftindt,  owing  to  the  beginning  im- 
perfection of  our  fight,  we  are  induced  voluntarily  to  attend  to 
them  ; and  then  thefe  apparent  motions  become  fucceeded  by 
fenfation  •,  and  thus  the  other  parts  of  the  trains  of  irritative- 
ideas,  or  irritative  mufcular  motions,  become  difordered,  as  ex- 
plained above.  In  thefe  cafes  of  flight  vertigo  I have  always 
promifed  my  patients,  that  they  would  get  free  from  it  in  two 
or  three  months,  as  they  fhould  acquire  the  habit  of  balancing 
their  bodies  by  lefs  diftindt  objedts,  and  have  feldom  been  mil- 
taken  in  my  prognoftic. 

There  is  an  auditory  vertigo,  which  is  called  a noife  in  the 
head,  explained  in  No.  7.  of  this  fedtion,  which  alfo  is  very  lia- 
ble to  affedt  people  in  the  advance  of  life,  and  is  owing  to  their 
hearing  lefs  perfedtly  than  before.  This  is  fometimes  called  a 
ringing,  and  fometimes  a finging,  or  buzzing,  in  the  ears,  and  is 
occafioned  by  our  firft  experiencing  a difagreeable  fenfation  from 
our  not  being  able  Sliftindtly  to  hear  the  founds,  we  ufed  former- 
ly to  hear  diftincily.  And  this  difagreeable  fenfation  excites 
defire  and  confequent  volition  ; and  when  we  voluntarily  attend 
to  fmall  indiftindt  founds,  even  the  whifpering  of  the  air  in  a 
room,  and  the  pulfations  of  the  arteries  of  the  ear  are  fucceeded 
by  fenfation  ; which  minute  founds  ought  only  to  have  produ- 
ced irritative  fenfual  motions,  or  unperceived  ideas.  See  Sec- 
tion XVII.  3.  6.  Thefe  patients  after  awhile  lofe  this  auditory 
vertigo,  by  acquiring  a new  habit  of  not  attending  voluntarily 
to  thefe  indiftindt  founds,  but  contenting  themfelves  with  the 
lefs  accuracy  of  their  fenfe  of  hearing. 

Another  kind  of  vertigo  begins  with  the  difordered  adlion  of 
fome  irritative  mufcular  motions,  as  thofe  of  the  ftomach  from 
intoxication,  or  from  emetics  ; or  thofe  of  the  ureter,  from  the 
ftimulus  of  a ftone  lodged  in  ic ; and  it  is  probable,  that  the  dif- 
ordered motions  cf  fome  of  the  great  congeries  of  glands,  as  of 
thofe  which  form  the  liver,  or  of  the  inteftinal  canal,  may  ccca- 
fion  vertigo  in  confequence  cf  their  motions  being  afl'ociated  or 
catenated  with  the  great  circle*3  cf  irritative  motions ; and  from 
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hence  it  appears,  that  the  means  of  cure  mull  be  adapted  to 
the  caufe. 

To  prevent  fea-ficknefs  it  is  probable,  that  the  habit  of  Twing- 
ing for  a week  or  two  before  going  on  {hip  board  might  be  of 
fervice.  For  the  vertigo  from  failure  of  fight,  fpe£tacles  may  be 
ufed.  For  the  auditory  vertigo,  aether  maybe  dropt  into  the  ear 
to  ftimulate  the  part,  or  to  diflolve  ear-wax,  if  fuch  be  a part  of 
the  caufe.  For  the  vertigo  avifing  from  indigeftion,  the  peruvi- 
an  bark  and  a blifter  are  recommended.  And  for  that  owing 
to  a {lone  in  the  ureter,  venefedtion,  cathartics,  opiates,  fal  foda 
aerated. 

12.  Definition  of  vertigo.  1.  Some  of  the  irritative  fenfual, 
or  mufcular  motions,  which  were  ufually  not  fucceeded  by  fen- 
fation,  are  in  this  difeafe  fucceeded  by  fenfation  ; and  the  trains 
or  circles  of  motions,  which  were  ufually  catenated  with  them, 
are  interrupted,  or  inverted,  or  proceed  in  confufion.  2.  The 
fenfitive  and  voluntary  motions  continue  undifturbed.  3.  The 
afiociate  trains  or  circles  of  motions  continue;  but  their  catena- 
tions with  fome  of  the  irritative  motions  are  dil’ordered,  or  in- 
verted, or  diflevered. 
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SECT.  XXI. 

OF  DRUNKENNESS. 

I . Sleep  from  fatiety  of  hunger.  From  rocking  children.  From 

uniform  founds.  2.  Intoxication  from  common  food  after  fatigue 
and  inanition.  3-  From  mine  or  opium.  Chilnefs  after  meals. 
Vertigo.  Why  pleafure  is  produced  by  intoxication , and  by  fining - 
ing  and  rocking  children.  And  why  pain  is  relieved  by  it.  4. 
Why  drunkards  f agger  and  fiammer,  and  are  liable  to  weep.  5. 
And  become  delirious , feepy  and  fupid.  6.  Or  make  pale  urine 
and  vomit.  7.  Obje&s  are feen  double.  8.  Attention  of  the  mind 

diminifhes  drunkennefs.  9.  Difordered  irritative  motions  of  all 
the  fenfes.  1 o.  Dfeafes  from  drunkennefs.  1 1 . Definition  of 
drunkennefs. 

1.  In  the  ftate  of  nature  when  the  fenfe  of  hunger  is  appealed 
by  the  ftimulus  of  agreeable  food,  the  bufinefs  of  the  day  is 
over,  and  the  human  favage  is  at  peace  with  the  world,  he  then 
exerts  little  attention  to  external  objedds,  pleafing  reveries  of  im- 
agination fucceed,  and  at  length  fleep  is  the  refult : till  the  nour- 
ishment which  he  has  procured,  is  carried  over  every  part  of  the 
fyftem  to  repair  the  injuries  of  action,  and  he  awakens  with 
freth  vigour,  and  feels  a renewal  of  his  fenfe  of  hunger. 

The  juices  of  feme  bitter  vegetables,  as  of  the  poppy  and  the 
lauroceral'us,  and  the  ardent  fpirit  produced  in  the  fermentation 
of  the  fugav  found  in  vegetable  juices,  are  fo  agreeable  to  the 
nerves  of  the  ftomach,  that,  taken  in  a fmall  quantity,  they  in- 
ftantly  pacify  the  fenfe  of  hunger  ; and  the  inattention  to  external 
ftimuli  wdth  the  reveries  of  imagination,  and  Deep,  fucceeds,  in 
the  fame  manner  as  wrhen  the  ftomach  is  filled  with  other  lefs 
intoxicating  food. 

This  inattention  to  the  irritative  motions  occafioned  by  ex- 
ternal ftimuli  is  a very  important  circumftance  in  the  approach 
of  fleep,  and  is  produced  in  young  children  by  rocking  their  cra- 
dles : during  which  all  vifibleq>bjedls  become  indiftineft  to  them. 
An  uniform  foft  repeated  found,  as  the  murmurs  of  a gentle  cur- 
rent, or  of  bees,  are  faid  to  produce  the  fame  effedb,  by  prefencing 
indiftindt  ideas  of  inconfequential  founds,  and  by  thus  dealing  our 
attention  from  other  objedfs,  whilft  by  their  continued  reiterations 
they  become  familiar  themfelves,  and  we  ceafe  gradually  to  at- 
tend to  any  thing,  and  fleep  enfues. 

2.  After  great  fatigue  or  inanition,  when  the  ftomach  is  fud- 
denly  filled  with  fiefh  and  vegetable  food,  the  inattention  to  ex- 
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ternal  ftimuli,  and  the  reveries  of  imagination,  become  fo  ccmfpic- 
ous  as  to  amount  to  a degree  of  intoxication.  The  fame  is  at  any- 
time produced  by  fuperadding  a little  wine  or  opium  to  our  com- 
mon meals ; cr  by  taking  thefe  feparately  in  confiderable  quan- 
tity ; and  this  more  elhcacioufly  after  fatigue  or  inanition ; be- 
caufe  a lefs  quantity  of  any  Simulating  material  will  excite  an 
organ  into  energetic  adlion,  after  it  has  lately  been  torpid  from 
defedt  of  ftimulus  ; as  objedls  appear  more  luminous,  after  we 
have  been  in  the  dark  ; and  becaufe  the  fufpenfion  of  volition, 
which  is  the  immediate  caufe  of  fleep,  is  fooner  induced,  after  a 
continued  voluntary  exertion  has  in  part  exhaufted  the  fenforial 
power  of  volition  ; in  the  fame  manner  as  we  cannot  contract 
a fingle  mufcle  long  together  without  intervals  of  inaction. 

3.  In  the  beginning  of  intoxication  we  are  inclined  to  fleep, 
as  mentioned  above,  but  by  the  excitement  of  external  circurn- 
ftances,  as  of  noife,  light,  bufinefs,  or  by  the  exertion  of  volition, 
we  prevent  the  approaches  of  it,  and  continue  to  take  into  our 
ftomach  greater  quantities  of  the  inebriating  materials.  By  thefe 
means  the  irritative  movements  of  the  ftomach  are  excited  into 
greater  action  than  is  natural  ; and  in  confequence  all  the  irrita- 
tive tribes  and  trains  of  motion,  which  are  catenated  with  them, 
become  fufceptible  of  ftronger  adtion  from  their  accuitomed 
ftimuli  ; becaufe  thefe  motions  are  excited  both  by  their  ufua: 
irritation,  and  by  their  aflbciation  with  the  increafed  actions  c: 
the  ftomach  and  lacteals.  Hence  the  flcin  glows,  and  the  her: 
of  the  body  is  increafed,  by  the  more  energetic  adtion  of  the 
whole  glandular  fyftem  ; and  pleafure  is  introduced  in  cor.A- 
quence  of  thefe  increafed  motions  from  internal  ftimulus.  Ac- 
cording to  Law  5.  Seel.  IV.  on  Animal  Caufation. 

From  this  great  increafe  of  irritative  motions  from  internal 
ftimulus,  and  the  increafed  fenfation  introduced  into  the  fyftem 
in  confequence  ; and  fecondly,  from  tire  increafed  fenfitive  mo- 
tions in  confequence  of  thL  additional  quantity  of  fenfation,  fo 
much  fenforial  power  is  expended,  that  the  voluntary  power  be- 
comes feebly  exerted,  and  the  irritation  from  the  ftimulus  of  ex- 
ternal objects  is  lefs  forcible  ; the  external  parts  of  the  eye  are . 
not  therefore  voluntarily  adapted  to  the  diftances  cf  object?, 
whence  the  apparent  motions  cf  thole  objects  either  _ are  lee  r 
double,  or  become  too  indiftindt  for  the  purpefe  of  balancing 
the  body,  and  vertigo  is  induced. 

Hence  we  become  acquainted  with  that  very  curious  circum- 
ftance,  why  the  drunken  vertigo  is  attended  with  an  increaie  c: 
pleafure;  for  the  irritative  ideas  and  motions  occafioned  by  in- 
ternal ftimulus,  that  were  not  attended  to  in  our  fober  hour-, 
are  now  juft  fo  much  increafed  as  to  be  fucceededby  pleafuvab:C 
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fenfation,  in  the  fame  manner  as  the  more  violent  motions  of  our 
organs  are  fucceeded  by  painful  fenfation.  And  hence  a greater 
quantity  of  pleafurable  fenfation  is  introduced  into  the  conftitu- 
tion  ; which  is  attended  in  fome  people  with  an  increafe  of  be- 
nevolence and  good  humour. 

If  the  apparent  motions  of  objedts  is  much  increafed,  as  when 
we  revolve  on  one  foot,  or  are  fvvung  on  a rope,  the  ideas  of 
thefe  apparent  motions  are  alfo  attended  to,  and  are  fucceeded 
with  pleafurable  fenfation,  till  they  become  familiar  to  us  by  fre- 
quent ufe.  Hence  children  are  at  firft  delighted  with  thefe 
lands  of  exercife,  and  with  riding,  and  failing,  and  hence  rock- 
ing young  children  inclines  them  to  deep.  For  though  in  the 
vertigo  from  intoxication  the  irritative  ideas  of  the  apparent  mo- 
tions of  objects  are  indiftindt  From  their  decreafe  of  energy  : yet 
in  the  vertigo  occafioned  by  rocking  or  fwinging  the  irritative 
ideas  of  the  apparent  motions  of  objedtsare  increafed  in  energy, 
and  hence  they  induce  pleafure  into  the  fyftem,  but  are  equally 
indiftindt,  and  in  confequence  equally  unfit  to  balance  ourfelves 
by.  This  addition  of  pleafure  precludes  defire  or  averfion,  and 
in  confequence  the  voluntary  power  is  feebly  exerted,  and  on 
this  account  rocking  young  children  inclines  them  to  fieep. 

In  what  manner  opium  and  - wine  act  in  relieving  pain  is 
another  article,  that  well  deferves  our  attention.  There  are 
many  pains  that  originate  from  delect  as  well  as  from  excels  of 
ftimulus  ; of  thefe  are  thofe  of  the  fix  appetites  of  hunger,  thirft, 
lull,  the  want  of  heat,  of  dillention,  and  of  frefit  air.  Thus  if 
our  cutaneous  capillaries  ceafe  to  adt  from  the  diminifhed  ftimu- 
lus of  heat,  when  we  are  expofed  to  cold  weather,  or  our  Horn- 
ach  is  uneafy  lor  want  of  food  5 thefe  are  both  pains  from  defedt 
of  ftimulus,  and  in  confequence  opium,  which  ftimulates  ail  the 
moving  fyftem  into  increafed  adtion,  muft  relieve  them.  But 
this  is  not  the  cafe  in  thofe  pains,  which  arife  from  excefs  of 
ftimulus,  as  in  violent  inflammations  : in  thefe  the  exhibition  of 
opium  is  frequently  injurious  by  increafing  the  adtion  of  the 
fyftem  already  too  great,  as  in  inflammation  of  the  bowels  mor- 
tification is  often  produced  by  the  ftimulus  of  opium.  Where, 
however,  no  fuch  bad  confequences  follow  ; the  ftimulus  of  opi- 
um, by  increafing  all  the  motions  of  the  fyftem,  expends  fo  much 
of  the  fenforial  power,  that  the  adtions  of  the  whole  fyftem  foon. 
become  feebler,  and  in  confequence  thofe  which  produced  the 
pain  and  inflammation. 

4.  When  intoxication  proceeds  a little  further,  the  quantity 
of  pleafurable  fenfation  is  fo  far  increafed,  that  all  defire  ceases, 
for  there  is  no  pain  hr  the  fyftem  to  excite  it.  Hence  the  vol- 
untary exertions  are  diminifhed,  ftaggering  and  Hammering  fuc- 
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ceed  ; and  the  trains  of  ideas  become  more  and  more  inconfift- 
ent  from  this  defedl  of  voluntary  exertion,  as  explained  in  the 
feclions  on  ileep  and  reverie,  whilft  thofe  paffions  which  are  un- 
mixed with  volition  are  more  vividly  felt,  and  {hewn  with  lefs 
referve  ; hence  pining  love,  or  fuperftitious  fear,  and  the  maud- 
ling  tear  dropped  on  the  remembrance  of  the  moft  trifling 
diftrels. 

5.  At  length  allthefe  circumftancesare  increafed  j the  quan- 
tity of  pleafure  introduced  into  the  fyftem  by  the  increafed  irrita- 
tive mufcular  motions  of  the  whole  fanguiferous,  and  glandular, 
and  abforbent  fyftems,  becomes  fo  great,  that  the  organs  of  fenfe 
are  more  forcibly  excited  into  action  by  this  internal  plealurable 
fenfation,  than  by  the  irritation  from  the  ftimulus  of  external 
objefts.  Hence  the  drunkard  ceafes  to  attend  to  external  ftimu- 
li,  and  as  volition  is  now  alfo  fufpended,  the  trains  of  his  ideas 
become  totally  inccnGftent  as  in  dreams,  or  delirium : and  at 
length  a ftupor  fucceeds  from  the  great  exhauftion  of  fenlorial 
power,  which  probably  does  not  even  admit  of  dreams,  and  in 
which,  as  in  apoplexy,  no  motions  continue  but  thofe  from  in- 
ternal ftimuli,  from  fenfation,  and  from  afiociation. 

6.  In  other  people  a paroxylm  of  drunkennefs  has  another  ter- 
mination ; the  inebriate,  as  icon  as  he  begins  to  be  vertiginous, 
makes  pale  urine  in  great  quantities  and  very  frequently,  and  at 
length  becomes  Gck,  vomits  repeatedly,  or  purges,  or  has  pro- 
fufe  fweats,  and  a temporary  fever  enfues  with  a quick  ftrong 
puife.  This  in  fome  hours  is  fucceeded  by  fleep  ; but  the  un- 
fortunate bacchanalian  does  not  perfectly  recover  himfelf  till 
about  the  fame  time  of  the  fucceeding  day,  when  his  courfe  of 
inebriation  began.  As  {hewn  in  Sect.  XVII.  1.  7.  on  Catena- 
tion. The  temporary  fever  with  ftrong  pulte  is  owing  to  the 
fame  caufe  as  the  glow  on  the  {kin  mentioned  in  the  third  para- 
graph of  this  Section  : the  flow  of  urine  and  ficknels  arife  from 
the  whole  fyftem  of  irritative  motions  being  thrown  into  confu- 
£on  by  their  aflociations  with  each  other  ; as  in  iea-flcknefs, 
mentioned  in  SecT.  XX.  4-  on  Vertigo  ; and  which  is  more  fully 
explained  in  Seclion  XXIX.  on  Diabetes. 

7.  In  this  vertigo  from  internal  caufes  we  fee  objects  double, 
as  two  candles  inftead  of  one,  which  is  thus  explained.  Two 
lines  drawn  through  the  axes  of  our  two  eyes  meet  at  the  object 
we  attend  to  : this  angle  of  the  optic  axes  increafes  or  dimimihes 
with  the  lefs  or  greater  dillances  of  cbjecls.  All  objects  belorc 
or  behind  the  place  where  this  angle  is  formed,  appear  double ; 
as  any  cne  may  obferve  bv  holding  up  a pen  between  his  eyes 
and  the  candle  ; when  he  looks  attenfively  at  a fpot  cr.  the  pen, 
and  carelelsly  at  the  candle,  it  will  appear  double  ; and  the  rc- 
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verfe  when  he  looks  attentively  at  the  candle  and  carelefsly  at 
the  pen ; fo  that  in  this  cafe  the  mufcles  of  the  eye,  like  thofe 
of  the  limbs,  ftagger  and  are  difobedient  to  the  expiring  efforts 
of  volition.  Numerous  objefts  are  indeed  fometimes  feen  by 
the  inebriate,  occafioned  by  the  refradtions  made  by  the  tears, 
which  ftand  upon  his  eye-lids. 

8.  This  vertigo  alfo  continues,  when  the  inebriate  lies  in  his 
bed,  in  the  dark,  or  with  his  eyes  clofed ; and  this  more  power- 
fully than  when  he  is  eredf,  and  in  the  light.  For  the  irrita- 
tive ideas  of  the  apparent  motions  of  objedts  are  now  excited  by 
irritation  from  internal  ftimulus,  or  by  affociation  with  other 
irritative  motions  ; and  the  inebriate,  like  one  in  a dream,  be- 
lieves the  objedfs  of  thefe  irritative  motions  to  be  prefent,  and 
feels  himfelf  vertiginous.  I have  obferved  in  this  fituation,  fo 
long  as  my  eyes  and  mind  were  intent  upon  a book,  the  fick- 
nefs  and  vertigo  ceafed,  and  were  renewed  again  the  moment  I 
difcontinued  this  attention  ; as  was  explained  in  the  preceding 
account  of  fea-ficknefs.  Some  drunken  people  have  been 
known  to  become  fober  inftantly  from  fome  accident,  that  has 
ftrongly  excited  their  attention,  as  the  pain  of  a broken  bone,  or 
the  news  of  their  houfe  being  on  fire. 

9.  Sometimes  the  vertigo  from  internal  caufes,  as  from  in- 
toxication, or  at  the  beginning  of  fome  fevers,  becomes  fo  univer- 
fal,  that  the  irritative  motions  which  belong  to  other  organs  of 
fenfe  are  fucceeded  by  fenfation  or  attention,  as  well  as  thofe  of 
the  eye.  The  vertiginous  noife  in  the  ears  has  been  explained 
in  Section  XX.  on  Vertigo.  The  tafte  of  the  faliva,  which  in 
general  is  not  attended  to,  becomes  perceptible,  and  the  patients 
complain  of  a bad  tafte  in  their  mouth. 

The  common  fmells  of  the  furrounding  air  fometimes  excite 
the  attention  of  thefe  patients,  and  bad  fmells  are  complained  of, 
which  to  other  people  are  imperceptible.  The  irritative  mo- 
tions that  belong  to  the  fenfe  of  preffure,  or  of  touch,  are  attend- 
ed to,  and  the  patient  conceives  the  bed  to  librate,  and  is  fear- 
ful of  falling  out  of  it.  The  irritative  motions  belonging  to  the 
fenfes  of  diftention,  and  of  heat,  like  thofe  above  mentioned, 
become  attended  to  at  this  time  : hence  we  feel  the  puliation  of 
our  arteries  all  over  us,  and  complain  of  heat,  or  of  cold,  in 
parts  of  the  body  where  there  is  no  accumulation  or  diminution  of 
actual  heat.  All  which  are  to  be  explained,  as  in  the  laft  para- 
graph, by  the  irritative  ideas  belonging  to  the  various  fenfes  be- 
ing now  excited  by  internal  ftimuli,  or  by  their  affociations 
with  other  irritative  motions.  And  that  the  inebriate,  like 
one  in  a dream,  believes  the  external  objects,  which  ulually 
can  fed  thefe  irritative  ideas,  to  be  now  prefent. 
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io.  The  difeafes  in  confequence  of  frequent  inebriety,  or  of 
daily  taking  much  vinous  fpirit  without  inebriety,  confift  in  the 
paralylis,  which  is  liable  to  fucceed  violent  ftimulation.  Or- 
gans, whofe  actions  are  afTociated  with  others,  are  frequently 
more  affedted  than  the  organ,  which  is  ftimulated  into  too  vio- 
lent adtion.  See  Sect.  XXIV.  2.  8.  Hence  in  drunken  people 
it  generally  happens,  that  the  decretory  veflels  of  the  liver  be- 
come firft  paralytic,  and  a torpor  with  confequent  gall-ltones 
or  feirrhus  of  this  vifeus  is  induced  with  concomitant  jaundice  ; 
otherwife  it  becomes  inflamed  in  confequence  of  previous  tor- 
por, and  this  inflammation  is  frequently  transferred  to  a more 
fenfible  part,  which  is  aflbeiated  with  it,  and  produces  the  gout, 
or  the  rofy  eruption  of  the  face,  or  fome  other  leprous  eruption 
on  the  head,  or  arms,  or  legs.  Sometimes  the  ftomach  is  firft 
affected,  and  paralyfis  of  the  ladteal  fyftem  is  induced  : whence 
a total  abhorrence  from  flefh-food,  and  general  emaciation.  In 
others  the  lymphatic  fyftem  is  affected  with  paralyfis,  and  drop- 
fy  is  the  confequence.  In  fome  inebriates  the  torpor  of  the  liv- 
er produces  pain  without  apparent  feirrhus,  or  gall-ftones,  or  in- 
flammation, or  confequent  gout,  and  in  thefe  epilepfy  or  infan- 
ity  are  often  the  confequence.  All  which  will  be  more  fully- 
treated  of  in  the  courl'e  of  the  work. 

I am  well  aware,  that  it  is  a common  opinion,  that  the  gout 
is  as  frequently  owing  to  gluttony  in  eating,  as  to  intemperance 
in  drinking  fermented  or  fpiritous  liquors.  To  this  I an  fiver, 
that  I have  feen  no  perfon  afflidted  with  the  gout,  who  has  not 
drunk  freely  of  fermented  liquor,  as  wine  and  water,  or  fin  ah 
beer ; though  as  the  difpofition  to  all  the  difeafes,  which  have  ori  g- 
inated  from  intoxication, is  in  fome  degree  hereditary,  a lefs  quan- 
tity of  fpirituous  potation  will  induce  the  gout  in  thefe,  who  in- 
herit the  difpofition  from  their  parents.  To  which  I muft  add, 
that  in  young  people  the  rheumatifm  is  frequently  miftaken  for 
the  gout. 

Spice  is  feldom  taken  in  fuch  quantity  as  to  do  any  material 
injury  to  the  fyftem,  flefh-naeats  as  well  as  vegetables  arc  the 
natural  diet  of  mankind ; with  thefe  a glutton  may  be  crammed 
up  to  the  throat,  and  fed  fat  like  a flailed  ox  -,  but  he  will  not 
be  difeafed,  unlefs  he  adds  fpirituous  or  fermented  liq  .or  to  his 
food.  This  is  well  known  in  the  diftilleries,  where  the  fwine, 
which  are  fattened  by  the  fpirituous  fediments  of  barrels,  acquire 
difeafed  livers.  But  mark  what  happens  to  a naan,  who  drinks 
a quart  of  wine  or  of  ale,  if  he  has  not  been  habituated  so  it. 
He  lofes  the  ufe  of  both  his  limbs  and  ot  his  underftanding  ! He 
becomes  a temporary  idiot,  and  has  a temporary  ftroke  os  the 
palfy  1 And  though  he  flowly  recovers  after  fome  hours,  .s  it 

not 


Sect.  XXI.  1 1. 


OF  DRUNKENNESS. 


*97 

not  reafonable  to  conclude,  that  a perpetual  repetition  of  fo  pow- 
erful a poifon  mull  at  length  permanently  affedt  him  ?— If  a per- 
fon  accidentally  becomes  intoxicated  by  eating  a few  mulhrooms 
of  a peculiar  kind,  a general  alarm  is  excited,  and  he  is  faid  to 
be  poifoned,  and  emetics  are  exhibited  ; but  fo  familiarifed  are 
we  to  the  intoxication  from  vinous  fpirit,  that  it  occafions  laugh- 
ter rather  than  alarm. 

There  is  however  confiderable  danger  in  too  haftily  difcontin- 
uing  the  ufe  of  fo  ftrong  a ftimulus,  left  the  torpor  of  the  fyftem, 
or  paralyfis,  fhould  fooner  be  induced  by  the  omifficn  than  bv 
the  continuance  of  this  habit,  when  unfortunately  acquired.  A 
golden  rule  for  determining  the  quantity,  which  may  with  fafety 
be  difcontinued,  is  delivered  in  Se£t.  XII.  7.  8. 

11.  Definition  of  drunkennefs.  Many  of  the  irritative  motions 
are  much  increafed  in  energy  by  internal  ftimulation. 

2.  A great  additional  quantity  of  pleafurable  fenfation  is  occa- 
fioned  by  this  increafed  exertion  of  the  irritative  motions.  And 
many  fenfitive  motions  are  produced  in  confequence  of  this  in- 
creafed fenfation. 

3.  The  aflociated  trains  and  tribes  of  motions,  catenated  with 
the  increafed  irritative  and  fenfitive  motions,  are  difturbed,  and 
proceed  in  confufion. 

4.  The  faculty  of  volition  is  gradually  impaired,  whence  pro- 
ceeds the  inftability  of  locomotion,  inaccuracy  of  perception,  and 
inconfiftency  of  ideas  ; and  is  at  length  totally  fuipended,  and  a 
temporary  apoplexy  fucceeds. 
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SECT.  XXII. 

OF  PROPENSITY  TO  MOTION,  REPETITION  AND  IMITATION. 

I.  Accumulation  of fenforial  power  in  hemiplegia , in  feep,  in  cold  jit 
of  fever , in  the  locomotive  mufcles , in  the  organs  of  fenfe.  Produ- 
ces propenfty  to  adlion.  II.  Repetition  by  three  fenforial  powers. 
In  rhimes  and  alliterations,  in  muftc , dancing , architecture , land- 
f cape-painting , beauty.  III.  1.  Perception  conftfs  in  imitation. 
Four  hinds  of  imitation.  2.  Voluntary.  Fogs  taught  to  dance.  3. 
Senftive.  Hence fympathy,  and  all  our  virtues.  Contagious  matter 
of  venereal  ulcers , of  hydrophobia,  of  jail-fever , of  fnmll-pox,  produ- 
ced by  imitation , and  the  fex  of  the  embryon.  4.  Irritative  imita- 
tion. 5.  Imitations  refolvable  into  affociations . 

I.  1.  In  the  hemiplegia,  when  the  limbs  on  one  fide  have 
loft  their  power  of  voluntary  motion,  the  patient  is  for  many 
days  perpetually  employed  in  moving  thofe  of  the  other.  2. 
When  the  voluntary  power  is  fufpended  during  fleep,  there  com- 
mences a ceafelefs  flow  of  fenfitive  motions,  or  ideas  of  imagin- 
ation, which  compofe  our  dreams.  3.  When  in  the  cold  fit  of 
311  intermittent  fever  fome  parts  of  the  fyftem  have  for  a time 
continued  torpid,  and  have  thus  expended  lefs  than  their  ufual 
expenditure  of  fenforial  power;  a hot  fit  fucceeds,  with  violent 
aftion  of  thofe  veflels,  which  had  previoufly  been  quiefcent.  Ail 
thefe  are  explained  from  an  accumulation  of  fenforial  power 
during  the  inactivity  of  fome  part  of  the  fyftem. 

Befrdes  the  very  great  quantity  of  fenforial  power  perpetually 
produced  and  expended  in  moving  the  arterial,  venous,  and  glan- 
dular fyftems,  with  the  various  organs  of  digeftion,  as  defcribed 
in  SeCtion  XXXII.  3.  2.  there  is  aifo  a conftant  expenditure  of 
it  by  the  aCtion  of  our  locomotive  mufcles  and  organs  of  fenfe. 
Thus  the  thicknefsof  the  optic  nerves,  where  they  enter  the  eye, 
and  the  great  expanfion  of  the  nerves  of  touch  beneath  the  whole 
of  the  cuticle,  evince  the  great  cenfumption  of  fenforial  power  by 
thefe  fenfes.  And  our  perpetual  mulcular  aCtions  in  the  com- 
mon offices  of  life,  and  in  conftantiy  preferring  the  perpendic- 
ularity of  our  bodies  during  the  day,  evince  a confiderable  ex- 
penditure of  the  fpirit  of  animation  by  our  locomotive  mulcies. 
It  follows  that  if  the  exertion  of  thefe  organs  of  fenfe  and  rnut- 
cles  be  for  a while  intermitted,  that  fome  quantity  of  fenforial 
power  muft  be  accumulated,  and  a propensity  to  aCh  nty  of  ionic 
kind  enfue  from  tire  increafed  excitability  of  the  i yftem . Whence 
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proceeds  the  irkfomenefs  of  a continued  attitude,  and  of  an  in- 
dolent life. 

However  fmall  this  hourly  accumulation  of  the  fpirit  of  ani- 
mation may  be,  it  produces  a propenfity  to  fome  kind  of  adtion; 
but  it  neverthelefs  requires  either  delire  or  averfion,  either  pleaf- 
ure  or  pain,  or  fome  external  ftimulus,  or  a previous  link  of  af- 
fociation,  to  excite  the  fyftem  into  activity ; thus  it  frequently 
happens,  when  the  mind  and  body  are  fo  unemployed  as  not  to 
polTefs  any  of  the  three  firft  kinds  of  ftimuli,  that  the  left  takes 
place, and  confumes  the  Imall  but  perpetual  accumulation  of  fen- 
forial power.  Whence  fome  indolent  people  repeat  the  fame 
verfe  for  hours  together,  or  hum  the  lame  tune.  Thus  the  poet : 

Onward  he  trudged,  not  knowing  what  he  fought, 

.And  whittled  as  he  went,  for  want  of  thought. 

II.  The  repetitions  of  motions  may  be  at  find  produced  either 
by  volition,  or  by  fenfation,  or  by  irritation,  but  they  foon  become 
eafier  to  perform  than  any  other  kinds  of  aftion,  becaufe  they 
foon  become  affiociated  together,  according  to  Law  the  feventh. 
Section  IV.  on  Animal  Caufation.  And  becaufe  their  fre- 
quency of  repetition,  if  as  much  fenforial  power  be  produced  du- 
ring every  reiteration  as  is  expended,  adds  to  the  facility  of 
their  production. 

If  a ftimulus  be  repeated  at  uniform  intervals  of  time,  as  de« 
fcribed  in  Seft.  XII.  3.3.  the  action,  whether  of  our  mufcles  or 
organs  of  fenfe,  is  produced  with  (till  greater  facility  or  energy; 
becaufe  the  fenforial  power  of  affiociation,  mentioned  above,  is 
combined  with  the  fenforial  power  of  irritation  ; that  is,  in  com- 
mon language,  the  acquired  habit  affifts  the  power  of  the  ftimulus. 

This  not  only  obtains  in  the  annual,  lunar,  and  diurnal  catena- 
: tions  of  animal  motions,  as  explained  in  Seft.  XXXVI.  which 
are  thus  performed  with  great  facility  and  energy  ; but  in  every 
lels  circle  of  atftions  or  ideas,  as  in  the  burthen  of  a fong,  or  the 
reiterations  of  a dance.  To  the  facility  and  diftindtnefs,  with 
which  we  hear  lounds  at  repeated  intervals,  we  owe  the  pleafure, 
which  we  receive  from  mulical  time,  and  from  poetic  time  ; as 
defcribed  in  Botanic  Garden,  P.  2.  Interlude  3.  And  to  this 
I the  pleafure  we  receive  from  the  rhimes  and  alliterations  of  mod- 
ern verification  ; the  fource  of  which  without  this  key  would 
be  difficult  to  difcover.  And  to  thislikewife  fhould  be  afcribed 
the  beauty  of  the  duplicature  in  the  perfect  tenfe  of  the  Greek 
verbs,  and  of  fome  Latin  ones,  as  tango  tetegi,  mordeo  momordi. 

There  is  no  variety  of  notes  referable  to  the  gamut  in  the 
beating  of  the  drum,  yet  if  it  be  performed  in  mulical  time,  it  is 
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agreeable  to  our  ears ; and  therefore  this  pleafurable  fenfaticn 
rtiuft  be  owing  to  the  repetition  of  the  divifions  of  the  founds  at 
certain  intervals  of  time,  or  mufical  bars.  Whether  thefe  times, 
or  bars  are  diftinguifhed  by  a paufe,  or  by  an  emphafis,  or  accent, 
certain  it  is,  that  this  diftinction  is  perpetually  repeated  ; other- 
wife  the  ear  could  not  determine  inftantly,  whether  the  fuccef- 
fions  of  found  were  in  common  or  in  triple  time.  In  common 
time  there  is  a divifion  between  every  two  crotchets,  or  other 
notes  of  equivalent  time  ; though  the  bar  in  written  mulic  is  put 
after  every  fourth  crotchet,  or  notes  equivalent  in  time  ; in  triple 
time  the  divifion  or  bar  is  after  every  three  crotchets  or  notes  equiv- 
alent ; fo  that  in  common  time  the  repetition  recurs  more  fre- 
quently than  in  triple  time.  The  grave  or  heroic  verfes  of  the 
Greek  and  Latin  poets  are  written  in  common  time ; the  French 
heroic  verfes,  and  Mr.  Anftie’s  humorous  verfes  in  his  Bath 
Guide,  are  written  in  the  fame  time  as  the  Greek  and  Latin 
verfes,  but  are  one  bar  fhorter.  The  Englilh  grave  or  heroic 
verfes  are  meafured  by  triple  time,  as  Mr.  Pope’s  tranflation  of 
Homer. 

But  belides  thefe  little  circles  of  mufical  time,  there  are  the 
greater  returning  periods,  and  the  ftill  more  diitant  chorufles, 
which,  like  the  rhimes  at  the  ends  of  verfes,  owe  their  beautv 
to  repetition  ; that  is,  to  the  facility  and  diflindtnefs  widi  which 
we  perceive  founds,  which  we  expedt  to  perceive,  or  have 
perceived  before  ; or,  in  the  language  of  this  work,  to  the  great- 
er eafe  and  energy  with  which  our  on:  m is  excited  by  the  com- 
bined fenforial  powers  of  aflbciation  and  irritation,  than  by  the 
latter  fingly. 

A certain  uniformity  or  repetition  of  parts  enters  the  very  ccm- 
pofition  of  harmony.  Thus  two  octaves  neareft  to  each  other 
in  the  fcale  commence  their  vibrations  together  after  every  fee- 
ond  vibration  of  the  higher  tone.  And  where  the  nr  ft,  third, 
and  fifth  compofe  a chord  the  vibrations  concur  or  coincide  fre- 
quently, though  lefs  fo  than  in  the  two  octaves.  It  is  probaoie 
that  thefe  chords  bear  fome  analogy  to  a mixture  of  three  alter- 
nate colours  in  the  fun’s  fpsctrum  feparated  by  a prifm. 

The  pleafure  we  receive  from  a melodious  fuccefiion  of  notes 
referable  to  the  gamut  is  derived  from  another  fource,  viz.  to  the 
pandiculation  or  counteraction  of  antagonist  fibres.  See  Botan- 
ic Garden,  P.  2.  Interlude  3.  If  to  thefe  be  added  our  early  a;- 
fociations  of  agreeable  ideas  with  certain  proportions  ot  iouad, 
I fuppofe,  from  thefe  three  fources  fpring  all  the  delight  of  ma- 
fic, fo  celebrated  by  ancient  authors,  and  fo  enthufiaii.caky  cul- 
tivated at  prefent.  See  Sect.  XVI.  No.  10.  on  Initimft. 

This  kind  of  pleafure  arifing  from  repetition,  that  is  from  the 
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facility  and  diftinftnefs,  with  which  we  perceive  and  underhand 
repeated  fenfations,  enters  into  all  the  agreeable  arts  ; and  when 
it  is  carried  to  excels  is  termed  formality.  The  art  of  dancing  like 
that  of  mufic  depends  for  a great  part  of  the  pisafure,  it  affords, 
on  repetition ; architecture,  efpecially  the  Grecian,  confifts  of 
one  part  being  a repetition  of  another ; and  hence  the  beauty  of 
the  pyramidal  outline  in  landfcape-pamting  5 where  one  fide  of 
the  picture  may  be  faid  in  fome  meafure  to  balance  the  other. 
So  univerfally  does  repetition  contribute  to  our  pleafure  in  the 
fine  arts,  that  beauty  itfelf  has  been  defined  by  fome  writers  to 
confift  in  a due  combination  of  uniformity  and  variety.  See 
Seft.  XVI.  6. 

III.  1.  Man  is  termed  by  Ariftotle  an  imitative  animal;  this 
propenfity  to  imitation  not  only  appears  in  the  actions  of  children, 
but  in  all  the  cuftcms  and  fafhions  of  the  world  : many  thou- 
fands  tread  in  the  beaten  paths  of  others,  for  one  who  traver-fes 
regions  of  his  own  difcovery.  The  origin  of  this  propenfity  of 
imitation  has  not,  that  I recollea,  been  deduced  from  any  known 
principle  ; when  any  aaion  prefents  itfelf  to  the  view  of  a child, 
as  of  whetting  a knife,  or  threading  a needle,  the  parts  of  this  ac- 
tion inrefpeft  of  time,  motion,  figure,  are  imitated  by  a part  of 
the  retina  of  his  eye  ; to  perform  this  aftion  therefore  with  his 
hands  is  eafier  to  him  than  to  invent  any  new  action,  becaufs 
it  confifts  in  repeating  with  another  let  of  fibres,  viz.  with  the 
moving  mufcles,  what  he  had  juft  performed  by  fome  parts  c£ 
the  retina  ; juft  as  in  dancing  we  transfer  the  times  of  motion 
from  the  actions  of  the  auditory  nerves  to  the  mufcles  of  the  limbs. 
Imitation  therefore  confifts  of  repetition,  which  we  have  (hewn  - 
above  to  be  the  eafieft  kind  of  animal  aftion,  and  which  we  per- 
petually fall  into,  when  we  pofibfs  an  accumulafi.cn  of  tentorial 
power,  which  is  not  other  wife  called  into  exertion. 

It  has  been  {hewn,  that  our  ideas  are  configurations  of  the  or- 
gans of  fenfe,  produced  originally  in  confequence  of  the  ftimu-. 
lus  of  external  bodies.  And  that  tnefe  ideas,  or  configurations 
of  the  organs  of  fenfe,  referable  in  feme  property  a correfpond- 
ent  property  of  external  matter ; as  the  parts  of  the  fenies  of 
fight  and  of  touch,  which  are  excited  into  aft  ion,  referable  in 
figure  the  figure  of  the  ftimulating  body  ; and  probably  alfo  the 
colour,  and  the  quantity  of  denfity,  which  they  perceive.  As 
explained  in  Sect.  XIV.  2.  2.  Hence  it  appears,  that  our  per- 
ceptions themfelves  are  copies,  that  is,  imitations  of  fome  prop- 
ernes  of  external  matter;  and  the  propenfity  to  imitation  is  thus 
interwoven  with  our  exiftence,  as  it  is  produced  by  the  flimuli 
of  external  bodies,  and  is  afterwards  repeated  by  our  volitions 
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and  fenfations,  and  thus  ccnftitutes  2II  the  operations  of  our 
minds. 

2.  Imitations  tefolve  themfelves  into  four  kinds,  voluntary, 
fenfitive,  irritative,  and  affociate.  The  voluntary  imitations  are, 
when  we  imitate  deliberately  the  actions  of  others,  either  br 
mimicry,  as  in  acting  a play,  or  in  delineating  a flower ; or  in 
the  common  adtions  of  our  lives,  as  in  our  drefs,  cookery,  lan- 
guage, manners,  and  even  in  our  habits  of  thinking. 

Not  only  the  greateft  part  of  mankind  learn  all  the  common 
arts  of  life  by  imitating  others,  but  brute  animals  feem  capable 
of  acquiring  knowledge  with  greater  facility  by  imr rating  each, 
other,  than  by  any  methods  by  which  we  can  teach  tliCTn ; as 
dogs  and  cats,  when  they  are  fick,  learn  of  each  other  to  eat 
grafs  ; and  i fuppofe,  that  by  making  an  artificial  dog  perform 
certain  tricks,  as  in  dancing  on  his  hinder  legs,  a living  dog 
might  be  eafily  induced  to  imitate  them  ; and  that  the  readielt 
way  of  inftructing  dumb  animals  is  by  practifing  them  with 
others  of  the  fame  fpecies,  which  have  already  learned  the  arts 
we  wifh  to  teach  them.  The  important  ufe  of  imitation  in  ac- 
quiring natural  language  is  mentioned  in  Sedticn  XVI.  7.  and 
8.  on  Inftindt. 

3.  The  fenfitive  imitations  are  the  immediate  confluences 
of  pleafure  or  pain,  and  thefe  are  often  produced  even  contrary 
to  the  efforts  of  the  will.  Thus  many  young  men  on  feeing 
cruel  furgical  operations  become  fick,  and  feme  even  feel  pain 
in  the  parts  of  their  own  bodies,  which  they  fee  tortured  or 
wounded  in  others  ; that  is,  they  in  fome  meafure  imitate  by  the 
exertions  of  their  own  fibres  the  violent  actions,  which  they 
wit ne fled  in  thofe  of  others.  In  this  cafe  a double  imitation 
takes  place,  first  the  obferver  imitates  with  the  extremities  cf 
the  optic  nerve  the  mangled  limb  .,  which  are  prefent  before  his 
eyes  ; then  by  a fecond  imitation  he  excites  fo  violent  action  of 
the  fibres  of  his  own  limbs  as  to  produce  pain  in  thofe  parts  of 
his  own  body,  which  he  faw  wounded  in  another.  In  thefe  pains 
produced  by  imitation  the  effect  has  fome  fimilarity  to  the  can  s, 
which  diltinguifhes  them  from  thofe  produced  by  affectation  ; 
as  the  pains  of  the  teeth,  called  tooth-edge,  which' are  produced 
by  affociation  with  difagreeable  founds,  as  explained  in  Sedt. 

XVI.  10. 

The  effect  cf  this  powerful  agent,  imitation,  in  tlie  moral 
world,  is  mentioned  in  Sect.  XVI.  7.  as  it  is  the  foundation  of 
all  our  intellectual  fympathies  with  the  pains  and  pit  ..res  cl 
others,  and  is  in  confequence  the  fource  of  ail  our  virtues.  For 
in  what  confifts  cur'fympaihy  with  the  miferies,  or  with  thd 
joys,  of  our  fellow  creatures,  but  in  sn  involuntary  excitation  cf 
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ideas  in  fome  meafure  fimilar  or  imitative  cf  thofe,  winch  we 
believe  to  exift  in  the  minds  of  the  perfons,  whom  we  commif- 
erate  or  congratulate  ? 

There  are  certain  concurrent  or  fueceffive  actions  of  foine  of 
the  glands,  or  other  parts  of  the  body,  which  are  poffeffed  cx 
fenfation,  which  become  intelligible  from  this  propensity  to  imi- 
tation. Of  thefe  are  the  production  of  matter  by  the  mem- 
branes of  the  fauces,  or  by  the  Ikin,  in  confequence  of  the  vene- 
real difeafe  previouily  affeCting  the  parts  of  generation.  Since 
as  no  fever  is  excited,  and  as  neither  the  blood  of  iuch  patients, 
nor  even  the  matter  from  ulcers  of  the  throat,  or  from  cutane- 
ous ulcers,  will  by  inoculation  produce  the  venereal  difeafe  in 
others,  as  obferved  by  Mr.  Hunter,  there  is  reafon  to  conclude, 
that  no  contagious  matter  is  conveyed  thither  by  the  blood-vef- 
fels,  but  that  a milder  matter  is  formed  by  the  actions  of  the  fine 
veffels  in  thofe  membranes  imitating  each  other.  See  SeCtion 
XXXIII.  2.  9.  In  this  difeafe  the  actions  of  thefe  veffels  pro- 
ducing ulcers  on  the  throat  and  Ikin  are  im perfect  imitations  of 
thofe  producing  chancre,  or  gonorrhoea  ; fince  the  matter  produ- 
ced by  them  is  not  infectious,  while  the  imitative  aCticns  in  the 
hydrophobia  appear  to  be  perfect  reiemblances,  as  they  produce 
a material  equally  infectious  with  the  original  one,  which  indu- 
ced them. 

The  contagion  from  the  bite  of  a mad  dog  differs  from  other 
contagious  materials,  from  its  being  communicable  from  other 
animals  to  mankind,  and  from  many  animals  to  each  other  ; the 
phenomena  attending  the  hydrophobia  are  in  fome  degree  expli- 
cable on  the  foregoing  theory.  The  infectious  matter  does  not 
appear  to  enter  the  circulation,  as  it  cannot  be  traced  along  the 
courfe  of  the  lymphatics  from  the  wound,  nor  is  there  any  fweii- 
ing  of  the  lymphatic  glands,  nor  does  any  fever  attend,  as  oc- 
curs in  the  fmali-pox,  and  in  many  other  contagious  diieafes  ; yet 
by  fome  unknown  procefs  the  difeafe  is  communicated  from 
the  wound  to  the  throat,  and  rhat  many  months  after  the  injury, 
fo  as  to  produce  pain  and  hydrophobia,  with  a fecretion  of  in- 
fectious faliva  cf  the  fame  kind,  as  that  of  the  mad  dog,  which 
jnfiiCted  the  wound. 

This  fubjed  is  very  intricate. — It  would  appear,  that  by  cer- 
tain morbid  actions  of  the  falivay  glands  of  the  mad  dog,  a pe- 
culiar kind  of  faliva  is  produced  5 which  being  inftiiled  into  a 
wound  of  another  animal  ftimuiates  the  cutaneous  or  mucous 
glands  into  morbid  actions,  but  which  are  ineffectual  in  refpeCt 
to  the  production  of  a fimilar  contagious  material ; but  the  fall— 
vary  glands  by  irritative  fympathy  are  thrown  into  fimilar  action, 
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and  produce  an  infectious  faliva  fimilar  to  that  inftilled  into  the 
wound. 

Though  in  many  contagious  fevers  a material  fimilar  to  that 
which  produced  the  difeafe,  is  thus  generated  by  imitation ; yet 
there  are  other  infectious  materials,  which  do  not  thus  propagate 
themfeives,  but  which  feem  to  a cl  like  flow  poifons.  Of  this 
kind  was  the  contagious  matter,  which  produced  the  jail-fever 
at  the  affizes  at  Oxford  about  a century  ago.  Which,  though 
fatal  to  lo  many,  was  not  communicated  to  their  nurfes  or  at- 
tendants. In  thefe  cafes,  the  imitations  of  the  fine  veffiels,  as 
above  defcribed,  appear  to  be  imperfect,  and  do  not  therefore  pro- 
duce a matter  fimilar  to  that,  which  ftimulates  them  \ in  this 
circumftance  refemblir.g  the  venereal  matter  in  ulcers  of  the 
throat  or  fkin,  according  to  the  curious  difcovery  of  Mr.  Hun- 
ter above  related,  who  found,  by  repeated  inoculations,  that  it 
would  not  infect.  Hunter  on  Venereal  Difeafe,  Part  vi. 
ch.  1. 

Anodier  example  of  morbid  imitation  is  in  the  production  of 
a great  quantity  of  contagious  matter,  as  in  the  inoculated  fmall- 
pox,  from  a fmall  quantity  of  it  inferted  into  the  arm.  Thefe 
particles  of  contagious  matter  flimulate  the  extremities  of  the 
fine  arteries  of  the  fkin,  and  caufe  them  to  imitate  the  motions 
by  which  thernfelves  were  produced,  and  thus  to  produce  a 
thoufand  fold  of  a fimilar  material.  As  different  kinds  of  light 
may  be  fuppofed  to  ftimulate  parts  of  the  recina  into  different 
kinds  of  motion,  fo  the  application  of  different  contagious 
matters  may  be  believed  to  flimulate  the  fine  terminations  of  the 
arteries  into  different  kinds  of  motion,  which  may  form  matters 
fimilar  to  themfeives.  This  is  truly  difficult  to  underftand,  but 
may  be  conceived  to  depend  on  this  circumftance  ; that  thofe 
matters,  which  flimulate  other  bodies  into  action,  and  the  bod- 
ies thus  ftimulated,  mu  A poffefs  fome  common  properties,  as 
fpoken  of  in  SeCt.  XIV.  4.  See  Se£t.  XXXIII.  2.  6.  Other 
inftances  are  mentioned  in  the  Section  on  Generation,  which 
fhew  the  probability,  that  the  extremities  of  the  feminal  glands 
mav  imitate  certain  ideas  of  the  mind,  or  aCtions  of  the  organs 
of  ienfe,  and  thus  occafion  the  male  or  female  fex  of  the  embry- 
on.  See  SeCt.  XXXIX.  6. 

4.  We  come  now  to  thofe  imitations,  which  are  not  attended 
with  fenfation.  Of  thefe  are  all  the  irritative  ideas  already  ex- 
plained, as  when  the  retina  of  the  eye  imitates  by  its  aftion  or 
configuration  the  tree  or  the  bench,  which  I ffiun  in  walking  pafl 
without  attending  to  them.  Other  examples  of  thefe  irritative 
imitations  are  daily  qbfervabie  in  common  life  ; thus  one  yawn- 
ing perfon  fhaU  fet  a whole  company  a yawning  ; and  fome  have 
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acquired  winking  of  the  eyes  or  impediments  of  fpeech  by  imita- 
ting their  companions  without  being  confcious  of  it. 

5.  Befides  the  three  fpecies  of  imitations  above  defcribed  there 
may  be  fome  affociate  motions,  which  may  imitate  each  other  in 
the  kind  as  well  as  in  the  quantity  of  their  action  ; but  it  is 
difficult  to  diftmguifh  them  from  the  aflociations  of  motions  treat- 
ed of  in  Sedtion  XXXV.  Where  the  actions  of  other  perfons 
are  imitated  there  can  be  no  doubt,  or  where  we  imitate  a pre- 
conceived idea  by  exertion  of  our  locomotive  mufcles,  as  in 
painting  a dragon  ; all  thefe  imitations  may  aptly  be  referred  to 
the  fources  above  defcribed  of  the  propenfity  to  adlivity,  and  the 
facility  of  repetition  ; at  the  fame  time  I do  not  affirm,  that  all 
thofe  other  apparent  fenfitive  and  irritative  imitations  may  not  be 
refolvable  into  aflociations  of  a peculiar  kind,  in  which  certain 
diftant  parts  of  fimilar  irritability  or  fenfibiiity,  and  which  have 
habitually  adbed  together,  may  affedl  each  other  exactly  with  the 
fame  kinds  of  motion  ; as  many  parts  are  known  to  fympathife 
in  the  quantity  of  their  motions.  And  that  therefore  they  may 
be  ultimately  refolvable  into  aflociations  of  adlion,  as  defcribed 
w Sedb  XXXV. 
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SECT.  XXIII. 

OF  THE  CIRCULATORY  SYSTEM. 

I.  The  heart  and  arteries  have  no  ahtagonifl  mufcles.  Veins  abforb 
the  blood,  propel  it  forwards,  and  diflend  the  heart ; contraction  of 
the  heart  dif  ends  the  arteries.  Vena  portarum.  II.  Glands  nvh’ch 
lake  their  fluids  from  the  blood.  With  long  mcrs,  ninth jhort  n.-el:s. 
III.  Abjorbent  fyflem.  IV.  Heat  given  out  from  glandular  fe~ 
cretions.  Blood  changes  colour  in  the  lungs  and  in  the  glands  and 
capillaries.  V.  Blood  is  abforbed  by  veins,  as  ch  \de  by  lacteal  veffels , 
otherwise  they  could  not  join  their  jireams.  VL  Two  kinds  ofjiim- 
ulus , agreeable  and  difagreeable.  Glandular  appetency.  Glands 
originally  psffeffed  fenfation. 

I.  1.  We  now  fitep  forwards  to  i'ludrate  fome  of  the  phenom- 
ena of  difeafes,  and  to  trace  out  their  mod  efficacious  methods 
of  cure  ; and  fliall  commence  the  fubjecl  with  a fhert  deferip- 
tion  of  the  circulatory  fyftem. 

As  the  nerves,  whofe  extremities  form  our  various  organs  of 
fenfe  and  mufcles,  are  all  joined,  or  communicate,  by  means  of 
the  brain,  for  the  convenience  perhaps  of  the  diftribution  of  a fub- 
tile  ethereal  fluid  for  the  purpofe  o?  motion  ; i'o  all  thole  veffels 
of  the  body,  which  carry  the  grofier  fluids  for  the  nurpofes  of  nu- 
trition, communicate  with  each  other  by  the  heart. 

The  heart  and  arteries  are  hollow  mufcles,  and  are  therefore 
indued  with  power  of  contraction  in  confequence  of  famulus, 
like  all  other  mufcular  fibres  •,  but,  as  they  have  no  antagonist 
mufcles,  the  cavities  cf  the  veffels,  which  they  form,  would  re- 
main for  ever  clofed,  after  they  have  contratted  themfelves,  ur.- 
lefs  feme  extraneous  power  be  applied  to  again  didend  them. 
This  extraneous  power  in  refpect  to  the  heart  is  the  current  of 
blood  which  is  perpetually  abforbed  by  the  t eins  from  the  various 
glands  and  capillaries,  an  i pulhed  into  the  heart  by  a power  prob- 
ably very  fimilar  to  that,  which  raifes  the  lap  in  vegetables  in 
the  fpring,  which,  according  to  Dr.  H lie’s  experiment  on  the 
dump  of  a vine,  exerted  a force  equal  to  a column  of  water 
above  twenty  feet  high.  This  force  of  the  current  or  blood  in 
the  veins  is  partly  produced  by  their  abforbent  power,  exert- 
ed at  the  beginning  of  every  fine  ramification  ; which  maybe 
conceived  to  be  a mouth  abforbing  blood,  as  the  mouths  ot  the 
lafiieals  and  lymphatics  abforb  chyle  and  lymph.  And  partly 
by  their  intermitted  compreflion  by  the  pulfaiions  of  their  gener- 
ally; concomitant  arteries  ; by  which  the  blood  is  perpetually  pro- 
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pelled  towards  the  heart,  as  the  valves  in  many  veins,  and  the  ab- 
forbent  mouths  in  them  all,  will  not  fatter  it  to  return. 

The  blood,  thus  forcibly  injected-  into  the  chambers  of  the 
heart,  diftends  this  combination  of  hollow  mufcles  ; till  by  the 
flimulus  of  detention  they  contract  themfelves;  and,  pu thing 
forwards  the  blood  into  the  arteries,  exert  fufficient  iorce  to 
overcome  in  lefs  than  a feccnd  of  time  the  vis  rnertix,  and  perhaps 
fome  elafticity,  of  the  very  extenfive  ramifications  of  the  two  great 
fyftems  of  the  aortal  and  pulmonary  arteries.  The  power  necef- 
fary  to  do  this  in  fo  fhort  a time  mu.fi:  be  confiderable,  and  has 
been  variouily  eftimated  by  different  phyfiologifts. 

The  niufcular  coats  of  the  arterial  iyllem  are  then  brought  into 
acli'on  by  the  flimulus  of  diftention,  and  propel  the  blood  to  the 
mouths,  or  through  the  convolutions,  which  precede  the  fecretory 
apertures  of  the  various  glands  ami  capillaries. 

In  the  veffels  of  the  liver  there  is  no  intervention  of  the  heart  5 
but  the  vena  portarum,  which  does  the  office  of  an  artery,  is  dif- 
tended  by  the  blood  poured  into  it  from  the  mefenteric  veins,  and 
is  bv  this  diftention  lfimulated  to  contract  itfelf,  and  propel  .the 
blood  to  the  mouths  of  the  numerous  glands,  which  ccmpofe 
that  vifeus. 

The  power  of  abforption'  in  vegetable  roots  was  fhewn  by  the 
experiments  of  Dr.  Hales  on  vine-flumps  to  be  equal  to  the  prei- 
fure  of  thirty-eight  inches  of  quickfilver.  Veg.  btatick-s,  p.  107. 
and  from  the  experiments  of  Mr.  Cooper,  who  tied  the  thoracic 
dudts  of  living  dogs,  it  appeared,  that  the  abforbent  power  of  the 
ladfeals  and  lymphatics  always  burft  the  receptaculurn  chyli.  Mr. 
Cooper  adds,  £>  The  contradlile  powers  of  the  abforbents  are 
proved  by  thefe  experiments  to  be  very  ftrong  ; for  it  appears, 
that  their  adtion  is  fufficient  to  occaficn  a rupture  of  their  coats. 
It  is  true,  that  the  receptaculurn  chyli,'  which  was  the  part  bro- 
ken, is  thinner  and  lefs  capable  of  reli  Stance  than  thg  thoracic 
dud!  j yet  it  is  able  to  bear  the  preffure  of  a column  of  quick- 
filver  more  than  two  feet  in  height.  The  force  therefore  exert- 
ed by  the  abforbents  muft  be  acknowledged  to  be  greater  than 
that  of  fuch  a .column  of  mercury  ; more  especially  when  it  is 
remembered,  that  living  parts  will  refill:  a force,  which  will  read- 
ily tear  them  when  dead.”  Medical  Refearches.  London. 
1798,  p.  1 10. 

Dr.  Hales  made  experiments  fimilar  to  thofe  on  the  flumps 
of  vines  above  mentioned,  by  opening  the  crural  arteries  of  a 
horfe,  a dog,  and  a fallow  deer,  by  applying  mercurial  gauges  to 
meafure  the  projedfile  impetus  of  their  blood  ; and  found  that  of 
the  vine-flump  to  be  five  times  greater  than  the  force  of  the 
blood  in  the  great  crural  artery  of  a horfe,  feven  times  greater 
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than  that  of  a dog,  and  eight  times  greater  than  that  of  a fallow 
doe. 

The  power  of  abforption  in  the  animal  fyftem  exerts  a force 
fuperior  to  that  of  the  heart,  though  perhaps  with  lefs  velocity  ; 
and  thus  removes  all  difficulty  of  accounting  for  the  circulation 
in  the  veins  and  abibrbents  ; and  confequently  of  the  circulation 
In  the  aortal  arteries  of  filh,  and  in  the  vena  portaru  m,  or  the 
bile-fecreting  artery  of  the  liver  of  quadrupeds. 

II.  1.  The  glandular  fyftem  of  veflels  may  be  divided  into  thofe, 
which  take  fome  fluid  from  the  circulation  ; and  thofe,  which 
give  fomething  to  it.  Thofe,  which  take  their  fluid  from  the  cir- 
culation, are  the  various  glands,  by  which  the  tears,  bile,  urine, 
perfpiration,  and  many  other  fecretions  are  produced  ; thefe 
glands  probably  conlift  of  a mouth  to  felect,  a belly  to  digeft,  and 
an  excretory  aperture  to  emit  their  appropriated  fluids  3 the 
blood  is  conveyed  by  the  power  of  the  heart  and  arteries  to  the 
mouths  of  thefe  glands,  it  is  there  taken  up  by  the  living  power 
of  the  gland,  and  carried  forwards  to  its  belly,  and  excretory  ap- 
erture, where  a part  is  feparated,  and  the  remainder  abforbed 
by  the  veins  for  further  purpofes. 

Some  of  thefe  glands  are  furnifhed  with  long  convoluted  necks 
or  tubes,  as  the  feminal  ones,  which  are  curioufly  feen  when 
injected  with  quickfilver.  Others  feem  to  confift  of  ffior.er 
tubes,  as  that  great  congeries  of  glands,  which  conftitute  the  liver, 
and  thofe  of  the  kidneys.  Some  have  their  excretory  apertures 
opening  into  refervoirs,  as  the  urinary  and  gall-bladders.  And 
others  on  the  external  body,  as  thofe  which  fecrete  the  tears, 
and  perfpirable  matter. 

Another  great  fyftem  of  glands,  which  have  very  fhort  necks, 
are  the  capillary  veflels  3 by  which  the  infenfible  perfpiration  is 
fecreted  on  the  fkin  3 and  the  mucus  of  various  confidences, 
which  lubricates  the  interftices  of  the  cellular  membrane,  of  the 
Vnufcular  fibres,  and  of  all  the  larger  cavities  of  the  body.  From 
the  want  of  a long  convolution  of  veflels  fome  have  doubted, 
whether  thefe  capillaries  fnould  be  confidered  as  glands  and 
have  been  led  to  conclude,  that  the  perfpirable  matter  rather  ex- 
uded than  was  fecreted.  But  the  fluid  of  perfpiration  is  not  Am  - 
ple water,  though  that  part  of  it,  which  exhales  into  the  air  nnv 
be  fuch  5 for  there  is  another  part  of  it,  which  in  a ftate  of  health 
is  abforbed  again  ; but  which,  when  the  abforbents  are  difeafed. 
remains  on  the  furface  of  the  flcin,  in  the  form  of  Icurf,  cr  indu- , 
rated  mucus.  Another  thing,  which  {hews  their  iimiiitude  to 
other  glands,  is  their  fenfibilitv  to  certain  affections  of  the  mind  3 
as  is  feen  in  the  deeper  colour  of  the  fkin  in  the  bluff,  of  mame, 
or  the  greater  palenefs  of  it  from  fear. 
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III.  Another  feries  of  glandular  veflels  is  called  the  abforbent 
fyftem  5 thefe  open  their  mouths  into  all  the  cavities,  and  upon 
all  thofe  furfaces  of  the  body,  where  the  excretory  apertures  of 
the  other  glands  pour  out  their  fluids.  The  mouths  of  the  ab- 
forbent fyftem  drink  up  a part  or  the  whole  of  thefe  fluids,  and 
carry  them  forwards  by  their  living  power  to  their  refpeftive 
glands,  which  are  called  conglobate  glands.  There  thefe  fluids 
undergo  fome  change,  before  they  pafs  on  into  the  circulation  3 
but  if  they  are  very  acrid,  the  conglobate  gland  fwells,  and  fome- 
times  fuppurates,  as  in  inoculation  of  the  fmall-pox,  in  the  plague, 
and  in  venereal  abforptions  5 at  other  times  the  fluid  may  per- 
haps continue  there,  till  it  undergoes  fome  chemical  change,  that 
renders  it  lefs  noxious 3 or,  what  is  more  likely,  till  it  is  regurgi- 
tated by  the  retrograde  motion  of  the  gland  in  fpontaneous  fweats 
or  diarrhoeas,  as  difagreeing  food  is  vomited  from  the  ftomach. 

The  powers  of  abforption  are  (hewn  in  No- 1.  of  this  Sedtion, 
both  thofe  of  the  blood  and  of  the  chyle  of  animals,  and  of  the 
fap-juice  of  vegetables,  to  be  much  greater  than  has  commonly 
been  conceived.  To  which  may  be  added,  that  the  moving 
force  of  the  chyle  in  the  receptaculum  chyli  and  thoracic  dudt 
muft  be  equal  to  the  moving  force  of  the  blood  in  the  fubclavian 
vein,  as  otherwife  the  chyle  could  not  enter  into  that  vein,  un- 
lefs  it  be  fuppofed  to  poflefs  a fyftole  and  diaftole  near  the  heart  3 
which  alfo  affords  an  argument  to  ftiew,  that  the  progrefs  of  the 
blood  in  the  veins,  and  that  of  the  chyle  in  the  abforbent  fyftem, 
originates  from  a fimilar  caufe,  that  of  their  abforptive  powers. 

IV.  As  all  the  fluids,  that  pafs  through  thefe  glands,  and  ca. 
pillary  veffels,  undergo  a chemical  change,  acquiring  new  com- 
binations, the  matter  of  heat  is  at  the  fame  time  given  out ; this 
is  apparent,  ftnce  whatever  increafes  infenflble  perfpiration,  in- 
creafes  the  heat  of  the  fkin  ; and  when  the  adtion  of  thefe  veflels 
is  much  increafed  but  for  a moment,  as  in  blufhing,  a vivid  heat 
on  the  fkin  is  the  immediate  confequence.  So  when  great  bil- 
ious fecretions,  or  thofe  of  any  other  gland,  are  produced,  heat 
is  generated  in  the  part  in  proportion  to  the  quantity  of  the  fe- 
cretion. 

The  heat  produced  on  the  fkin  by  blufhing  maybe  tho.  ght 
by  fome  top  fudden  to  be  pronounced  a chemical  effeft,  as  the 
fermentations  or  new  combinations  taking  place  in  a fluid  is  in 
general  a flower  procefs.  Yet  are  there  many  chemical  mixtures 
in  which  heat  is  given  out  as  inftantanecufiy  3 as  in  folutions  of 
metals  in  acids,  or  in  mixtures  of  eflential  oils  and  acids,  as  of 
oil  of  cloves  and  acid  of  nitre.  So  the  bruifed  parts  of  an  un- 
ripe apple  become  almoft  inftantaneoufly  fweet  3 and  if  the  chem- 
ico-animal  procefc  of  digeftion  be  flopped  for  but  a moment,  as 
Vi>L.  I.  D D by 
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by  fear,  or  even  by  voluntary  eructation,  a great  quantity  of  air 
is  generated,  by  the  fermentation,  which  inftantly  fucceeds  the 
flop  of  digeftion.  By  the  experiments  of  Dr.  Hales  it  appears, 
that  an  apple  during  fermentation  gave  up  above  fix  hundred 
times  its  bulk  of  air  ; and  the  materials  in  the  ftomach  are  fuch> 
and  in  fuch  a fituation,  as  immediately  to  run  into  fermentation, 
when  digeftion  is  impeded. 

As  the  blood  pafles  through  the  fmall  veflels  of  the  lungs, 
which  conneft  the  pulmonary  artery  and  vein,  it  undergoes  a 
change  of  colour  from  a dark  to  alight  red  ; which  may  be  term- 
ed a chemical  change,  as  it  is  known  to  be  effected  bv  an  ad- 
mixture of  oxygene,  or  vital  air  ; which,  according  to  a difcov- 
ery  of  Dr.  Prieitley,  paftes  through  the  moift  membranes,  u’hich 
conftitute  the  fides  of  thefe  veflels.  As  the  blood  paftes  through 
the  capillary  veflels,  and  glands,  which  connect  the  aorta  and 
its  various  branches  with  their  correfpondent  veins  in  the  ex- 
tremities of  the  body,  it  again  lofe3  the  bright  red  colour,  and 
undergoes  fome  new  combinations  in  the  glands  or  capillaries, 
in  which  the  matter  of  heat  is  given  out  from  the  fecreted  fluids. 
This  proceis  therefore,  as  well  as  the  procefs  of  refpiration,  has 
fome  analogy  to  combuftion,  as  the  vital  air  or  oxygene  feems 
to  become  united  to  fome  inflammable  bafe,  and  the  matter 
of  heat  efcapes  from  the  new  acid,  which  is  thus  produced. 

V.  After  the  blood  has  pafled  thefe  glands  and  capillaries, 
and  parted  with  whatever  they  chofe  to  take  from  it,  the  re- 
mainder is  received  bv  the  veins,  which  are  a fet  cf  blood-ablorb- 
ing  veflels  in  general  correfponding  with  the  ramifications  of  the 
arterial  fyftem.  At  the  extremity  of  the  fine  convolutions  of  the 
glands  the  arterial  force  ceafes ; this  in  refpedt  to  the  capillary 
veflels,  which  unite  the  extremities  of  the  arteries  with  the  com- 
mencement of  the  veins,  is  evident  tc-  the  eye,  on  viewing  the 
tail  of  a tadpole  by  means  of  a lolar,  or  even  by  a common  mi- 
crofcope,  for  globules  cf  blood  are  feen  to  endeavour  to  pafs,  and 
to  return  again  and  again,  before  they  become  abforbed  by  the 
mouths  of  the  veins  ; which  returning  cf  thefe  globules  evinces, 
that  the  arterial  force  behind  them  has  ceafed.  The  veins  are 
furnifhed  with  valves  like  the  lymphatic  abforbenis  ; and  the 
great  trunks  of  the  veins,  and  of  the  Iadteals  and  lymphatics, 
join  together  before  the  ingrefsof  their  fluids  into  the  left  cham- 
ber of  the  heart ; both  which  evince,  that  the  blood  in  the  veins, 
and  the  lymph  and  chyle  in  the  lacfteals  and  lymphatics,  are  car- 
ried on  by  a fimilar  force  •,  otherwife  the  ftream,  w hich  was  pro- 
pelled with  a lei's  power,  could  not  enter  the  veflels,  which  con- 
tained the  ftream  propelled  with  a greater  power.  From  whence 
it  appears,  that  the  veins  are  a iyftem  of  veflels  ablorbing  blood, 
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as  the  ladleals  and  lymphatics  are  a fyftem  of  veflels  abforbing 
chyle  and  lymph.  See  Sedd.  XXVII.  i . 

VI.  The  movements  of  their  adapted  fluids  in  the  various 
veflels  of  the  body  are  carried  forwards  by  the  actions  of  thofe 
veflels  in  confequence  of  two  kinds  of  ftimulus,  one  of  which  may 
be  compared  to  apleafurable  fenfationor  defire  inducing  the  vef- 
fel  to  feize,  and,  as  it  were,  to  fwallow  the  particles  thus  feledd- 
ed  from  the  blood  ; as  is  done  by  the  -mouths  of  the  various 
glands,  veins,  and  other  abforbents,  which  may  be  called  glandu- 
lar appetency.  The  other  kind  of  ftimulus  may  be  compared 
t-o  difagreeable  fenfation,  or  averfion,  as  when  the  heart  has  re- 
ceived the  blood,  and  is  ftimulated  by  it  to  pufti  it  forwards  into 
the  arteries  ; the  fame  again  ftimulates  the  arteries  to  contract, 
and  carry  forwards  the  blood  to  their  extremities,  the  glands 
and  capillaries.  Thus  the  mefenteric  veins  abforb  the  blood 
from  the  inteftines  by  glandular  appetency,  and  carry  it  for- 
ward to  the  vena  portarum  ; which  adding  as  an  artery  con- 
trails itfelf  by  difagreeable  ftimulus,  and  pufhes  it  to  its  ramified 
extremities,  the  various  glands,  which  conftitute  the  liver. 

It  feems  probable,  that  at  the  beginning  of  the  formation  of 
thefe  veflels  in  the  embryon,  an  agreeable  fenfation  was  in  real- 
ity felt  by  the  glands  during  fecretion,  as  is  now  felt  in  the  act 
of  fwallowing  palatable  food  ; and  that  a difagreeable  fenfation 
was  originally  felt  by  the  heart  from  the  diftention  occ-afioned 
by  the  blood,  or  by  its  chemical  ftimulus  ; but  that  by  habit 
thefe  are  all  become  irritative  motions  that  is,  fuch  motions 
as  do  not  affedd  the  whole  fyftem,  except  when  the  veflels  are 
difeafed  by  inflammation. 


SECTj 


212 


OF  THE  SALIVA 


Sect.  XXIV.  i. 


SECT.  XXIV. 

OF  THE  SECRETIONS  OF  SALIVA,  AND  OF  TEARS,  AND  OF  TH* 
LACRYMAL  SACK. 

I.  Secretion  of  faliva  inereafed  by  mercury  in  the  blood.  I . By  the 
food  in  the  mouth.  Drynefs  of  the  mouth  not from  a deficiency  of 
faliva.  2.  By  fenfative  ideas . 3.  By  volition.  4.  By  difiafie- 

ful  fuofiances.  It  is  fecreted  in  a dilute  and  f aline  flate.  It  then 
becomes  more  vifcid.  3.  By  ideas  of  difiafieful  fubfiances.  6. 
By  naif ea.  7.  By  averfion.  8.  By  catenation  with  fiimulating 

fubfiances  in  the  ear.  II.  1.  Secretion  of  tears  lefs  in  Jleep . 
From  fiimulation  of  their  excretory  dull.  2.  Lacrymal  fack  is  a 
gland.  3.  Its  ufes.  4.  Tears  are  fecreted,  when  the  nafal  duel 
is  fiimulated.  5.  Or  when  it  is  excited  by  fenfation.  6.  Or  by 
volition.  7.  The  Ucrymal fack  can  regurgitate  its  contents  into 
the  eye.  8.  More  tears  are  fecreted  by  affectation  with  the  irri- 
tation of  the  nafal  duel  of  the  lacrymal  fack , than  thepuncla  lacry- 
rnalia  can  imbibe.  Of  the  gout  in  the  liver  and  Jlomach. 

I.  The  falival  glands  drink  up  a certain  fluid  from  the  cir- 
cumfluent blood,  and  pour  it  into  the  mouth.  They  are  fome- 
times  ftimulated  into  action  by  the  blood,  that  furrounds  their 
origin,  or  by  fome  part  of  that  heterogeneous  fluid  : for  when 
mercurial  falts,  or  oxvdes,  are  mixed  with  the  blood,  they  ftim- 
ulate  thefe  glands  into  unnatural  exertions  5 and  then  an  unufual 
quantity  of  faliva  is  feparated. 

1,  As  the  faliva  fecreted  by  thefe  glands  is  moll  wanted  during 
the  maflication  of  our  food,  it  happens,  when  the  terminations 
of  their  ducts  in  the  mouth  are  ftimulated  into  a£tion,  the  fali- 
val glands  themfelves  are  brought  into  inereafed  adtion  at  the 
fame  time  by  aflociation,  and  feparate  a greater  quantity  of  their 
juices  from  the  blood  ; in  the  fame  manner  as  tears  are  produ- 
ced in  greater  abundance  during  the  ftimulus  of  the  vapour  of 
onions,  or  of  any  other  acrid  material  in  the  eye. 

The  faliva  is  thus  naturally  poured  into  the  mouth  only  du- 
ring the  ftimulus  of  cur  food  in  maftication  ; for  when  there  is 
too  great  an  exhalation  of  the  mucilaginous  fecretion  from  the 
membranes,  which  line  the  mouth,  or  too  great  an  abforption  of 
it,  the  mouth  becomes  dry,  though  there  is  no  deficiency  in  the 
quantity  of  faliva  ; as  in  thofe  who  fleep  with  their  mouths 
open,  and  in  fome  fevers. 

2.  Though  during  the  maftication  of  our  natural  food  the  fa- 
lival glands  are  excited  into  a&ion  by  the  ftimulus  on  their  ex- 
cretory 
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eretory  duels,  and  a due  quantity  of  faliva  is  feparated  from  the 
blood,  and  poured  into  the  mouth  •,  yet  as  this  maftication  of  our 
food  is  always  attended  with  a degree  of  pleafure ; and  that 
pleafurable  fenfation  is  alfo  connected  with  our  ideas  of  certain 
kinds  of  aliment  5 it  follows,  that  when  thefe  ideas  are  repro- 
duced, the  pleafurable  fenfation  arifes  along  with  them,  and  the 
falival  glands  are  excited  into  adlion,  and  fill  the  mouth  with  fa- 
liva from  this  fenfitive  alTociation,  as  is  frequently  feen  in  dogs, 
who  Haver  at  the  fight  of  food. 

3.  We  have  alfo  a voluntary  power  over  the  a£lion  of  thefe 
falival  glands,  for  we  can  at  any  time  produce  a flow  of  faliva 
into  our  mouth,  and  fpit  out,  or  fwallow  it  at  will. 

4.  If  any  very  acrid  material  be  held  in  the  mouth,  as  the 
root  of  pyrethrum,  or  the  leaves  of  tobacco,  the  falival  glands  are 
{Emulated  into  ftronger  adlion  than  is  natural,  and  thence  fe- 
crete  a much  larger  quantity  of  faliva  ; which  is  at  the  fame 
time  more  vifeid  than  in  its  natural  Hate ; becaufe  the  lymphat- 
ics, that  open  their  mouths  into  the  dufls  of  the  falival  glands, 
and  on  the  membranes,  which  line  the  mouth,  are  likewife  ftim- 
ulated into  ftronger  adlion,  and  abforb  the  more  liquid  parts  of 
the  faliva  with  greater  avidity  ; and  the  remainder  is  left  both  in 
greater  quantity  and  more  vifeid. 

The  increafed  abforption  in  the  mouth  by  fome  ftimulatin  g 
fubftances,  which  are  called  aftringents,  as  crab-juice,  is  evident 
from  the  inftant  drynefs  produced  in  the  mouth  by  a fmall 
quantity  of  them. 

As  the  extremities  of  the  glands  are  of  exquifite  tenuity,  as 
appears  by  their  difficulty  of  injeflion,  it  was  neceflary  for  them 
to  fecrete  their  fluids  in  a very  dilute  ftate  ; and,  probably  for  the 
purpofe  of  ftimulating  them  into  aftion,  a quantity  of  neutral 
fait  is  likewife  fecreted  or  formed  by  the  gland.  This  aqueous 
and  faline  part  of  all  fecreted  fluids  is  again  reabforbed  into  the 
habit.  More  than  half  of  fome  fecreted  fluids  is  thus  imbibed 
from  the  refervoirs,  into  which  they  are  poured  j as  in  the  urin- 
ary bladder  much  more  than  half  of  what  is  fecreted  by  the  kid- 
neys becomes  reabforbed  by  the  lymphatics,  which  are  thickly 
difperfed  around  the  neck  of  the  bladder.  This  feerns  to  be  the 
purpofe  of  the  urinary  bladders  of  filh,  as  otherwife  fuen  a re- 
ceptacle for  the  urine  could  have  been  of  no  ufe  to  an  animal 
irnmerfed  in  water. 

5.  The  idea  of  fubftances  difagreeably  acrid  will  alfo  produce 
a quantity  of  faliva  in  the  mouth  ; as  when  we  fmell  very  putrid 
vapours,  we  are  induced  to  fpit  out  our  faliva,  as  if  fomething 
difagreeable  was  actually  upon  our  palates. 

6.  When  difagreeable  food  in  the  ftomach  produces  naufea. 
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a flow  of  faliva  is  excited  in  the  mouth  by  aflociation  ; as  efforts 
to  vomit  are  frequently  produced  by  dilagreeable  drugs  in  the 
mouth  by  the  fame  kind  of  aflociation. 

7.  A preternatural  flow  of  faliva  is  likewife  fometimes  occa- 
fioned  by  a difeafeof  the  voluntary  power  ; for  if  we  think  about 
our  faliva,  and  determine  not  to  fwallow  it,  or  not  to  fpit  it  out, 
an  exertion  is  produced  by  the  will,  and  more  faliva  is  fecreted 
againft  our  with  ; that  is,  by  our  averfion,  which  bears  the  fame 
analogy  to  deflre,  as  pain  does  to  pleafure  ; as  they  are  only 
modifications  of  the  fame  difpofltion  of  the  fenforium.  See 
Clafs  IV.  3.  2.  1. 

8.  The  quantity  of  faliva  may  alfo  be  increafed  beyond  what 
is  natural,  by  the  catenation  of  the  motions  of  thefe  glands  with 
other  motions,  or  fenfations,  as  by  an  extraneous  body  in  the 
ear  ; of  which  I have  known  an  inftance  ; or  by  the  application 
of  ftizolobium,  filiqua  hirfuta,  cowhage,  to  the  feat  of  the  paro- 
tis,  as  fome  writers  have  affirmed. 

II.  1.  The  lacrymal  gland  drinks  up  a certain  fluid  from  the 
circumfluent  blood,  and  pours  it  on  the  ball  of  the  eye,  on  the 
upper  part  of  the  external  corner  of  the  eyelids.  Though  it  may 
perhaps  be  (limulated  into  the  performance  of  its  natural  aCtion 
by  the  blood,  which  furrounds  its  origin,  or  by  fome  part  of  that 
heterogeneous  fluid  ; yet  as  the  tears  fecreted  by  this  gland  are 
more  wanted  at  fome  times  than  at  others,  its  fecretion  is  varia- 
ble, like  that  of  the  faliva  above  mentioned,  and  is  chiefly  pro- 
duced when  its  excretory  du£t  is  flimulated  for  in  our  common 
fleep  there  feems  to  be  little  or  no  fecretion  of  tears  ; though 
they  are  occafionaliy  produced  by  our  fenfations  in  dreams. 

Thus  when  any  extraneous  material  on  the  eye-ball,  or  the 
drynefs  of  the  external  covering  of  it,  or  the  coldnefs  of  the  air, 
or  the  acrimony  of  fome  vapours,  as  of  onions,  ftimulates  the 
excretory  dudt  of  the  lacrymal  gland,  it  difcharges  its  contents 
upon  the  ball ; a quicker  fecretion  takes  place  in  the  gland,  and 
abundant  tears  fucceed,  to  moiften,  clean,  and  lubricate  the  eye. 

Thefe  by  frequent  nictitation  are  diffufed  over  the  whole  ball, 
and  as  the  external  angle  of  the  eye  in  winking  is  clofed  fooner 
than  the  internal  angle,  the  tears  are  gradually  driven  forwards, 
and  downwards  from  the  lacrymal  gland  to  the  punCta  lacryma- 
lia. 

2.  The  lacrymal  fack,  with  its  punfta  lacrymalia,  and  its  nafal 
du£t,  is  a complete  gland  ; and  is  Angular  in  this  refpeCt,  that  it 
neither  derives  its  fluid  from,  nor  difgorges  it  into  the  circulation. 
The  fimplicity  of  the  ftrufture  of  this  gland,  and  both  the  ex- 
tremities of  it  being  on  the  furface  of  the  body,  makes  it  well 
worthy  our  minuter  obfervation  j as  the  actions  of  more  intricate 
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and  concealed  glands  may  be  better  underftood  from  their  anal- 
ogy to  this. 

3.  This  fimple  gland  confifts  of  two  abforbing  mouths,  a bel- 
ly, and  an  excretory  dilff . As  the  tears  are  brought  to  the  in- 
ternal angle  of  the  eye,  thefe  two  mouths  drink  them  up,  being 
ftimulated  into  affion  by  this  fluid,  which  they  abforb.  The 
belly  of  the  gland,  or  lacrymal  fack,  is  thus  filled,  in  which  the 
faline  part  of  the  tears  is  abforbed,  and  when  the  other  end  of 
the  gland,  or  nafal  duff,  is  ftimulated  by  the  drynefs,  or  pained 
by  the  coldnefs  of  the  air,  or  affected  by  any  acrimoneous  duft 
or  vapour  in  the  noftrils,  it  is  excited  into  action  together  with 
the  fack,  and  the  tears  are  difgorged  upon  the  membrane,  which 
lines  the  noftrils  ; where  they  ferve  a fecond  purpofe  to  moiften, 
clean,  and  lubricate,  the  organ  of  fmell. 

4.  This  gland,  when  its  nafal  duff  is  ftimulated  by  any  very 
acrid  material,  as  the  powder  of  tobacco,  or  volatile  fpirits,  not  on- 
ly difgorges  the  contents  of  its  belly  or  receptacle  (the  lacrymal 
fack),  and  abforbs  haftily  all  the  fluid,  that  is  ready  for  it  in  the 
corner  of  the  eye  ; but  by  the  aflociation  of  its  motions  with 
thofe  of  the  lacrymal  gland,  excites  that  alfo  into  increafed  ac- 
tion, and  a large  flow  of  tears  is  poured  into  the  eye, 

5.  This  nafal  duff  is  like  wife  excited  into  ftrong  affion  by 
fenfitive  ideas,  as  in  grief,  or  joy,  and  then  alfo  by  its  aflbciations 
with  the  lacrymal  gland  it  produces  a great  flow  of  tears  with- 
out any  external  ftimulus  j as  is  more  fully  explained  in  Seff » 
XVI.  8.  on  Inftinff. 

6.  There  are  fome,  famous  in  the  arts  of  exciting  compafiion, 
who  are  faid  to  have  acquired  a voluntary  power  of  producing  a 
flow  of  tears  in  the  eye  j which,  from  what  has  been  faid  in  the 
feffion  on  Inftinff  above  mentioned,  I fhould  fufpeff , is  perform- 
ed by  acquiring  a voluntary  power  over  the  affion  of  this  nafal 
duff. 

7.  There  is  another  circumftance  well  worthy  our  attention, 
that  when  by  any  accident  this  nafal  duff  is  obftruff  ed,  the  lac- 
rymal fack,  which  is  the  belly  or  receptacle  of  this  gland,  by 
flight  preflure  of  the  fingex  is  enabled  to  difgorge  its  contents 
again  into  the  eye  ; perhaps  the  bile  in  the  fame  manner,  when 
the  biliary  duffs  are  obftruffed,  is  returned  into  the  blood  by 
the  veflels  which  fecrete  it  ? 

8.  A very  important  though  minute  occurrence  muft  here  be 
obferved,  that  though  the  lacrymal  gland  is  only  excited  into  ac- 
tion, when  we  weep  at  a diftrefsful  tale,  by  its  aflociation  with 
this  nafal  duff, as  is  more  fully  explained  in  Sefft.XVI.  8 ; yet  the 
quantity  of  tears  fecreted  at  once  is  more  than  the  punffa  lacry- 
malia  can  readily  abforb  ; which  ftiews  that  the  nations  accaftoned 
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by  ajjoriations  are  frequently  more  energetic  than  the  original  motions , 
by  which  they  were  occafioned.  Which  we  (hall  have  occafion  to 
mention  hereafter,  to  illuftrate,  why  pains  frequently  exift  in  a 
part  diftant  from  the  caufe  of  them,  as  in  the  other  end  of  the 
urethra,  when  a (lone  ftimulates  the  neck  of  the  bladder.  And 
why  inflammations  frequently  arife-  in  parts  diftant  from  their 
caufe,  as  the  gutta  rofea  of  drinking  people,  from  an  inflamed 
liver. 

The  inflammation  of  a part  is  generally  preceded  by  a torpor 
or  quiefcence  of  it  •,  if  this  exifts  in  any  larger  congeries  of  glands, 
as  in  the  liver,  or  any  membranous  part,  as  the  ftomach,  pain' 
is  produced  and  chillinefs  in  confequence  of  the  torpor  of  the 
veffels.  In  this  fituation  fometimes  an  inflammation  of  the  parts 
fucceeds  the  torpor  ■,  at  other  times  a diftant  more  fenfible  part  be- 
comes inflamed  ; whofe  actions  have  previoufly  been  afiociated 
with  it : and  the  torpor  of  the  firft  part  ceafes.  This  I appre- 
hend happens,  when  the  gout  of  the  foot  fucceeds  a pain  of  the 
biliary  du£t,  or  of  the  ftomach.  Laftly,  it  fometimes  happens, 
that  the  pain  of  torpor  exifts  without  any  confequent  inflamma- 
tion of  the  affected  part,  or  of  any  diftant  part  afiociated  with  it, 
as  in  the  membranes  about  the  temple  and  eye-brows  in  hemi- 
crania,  and  in  thofe  pains,  which  occafion  convulfions  ; if  this 
happens  to  gouty  people,  when  it  affedts  the  liver,  I fuppofe  epi- 
leptic fits  are  produced  ; and,  when  it  affects  the  ftomach,  death 
is  the  confequence.  In  thefe  cafes  the  pulfe  is  weak,  and  the 
extremities  cold,  and  fuch  medicines  as  ftimulate  the  quiefcent 
parts  into  action,  or  which  induce  inflammation  in  them,  or  in 
any  diftant  part,  which  is  afiociated  with  them,  cures  the  pref- 
ent  pain  of  torpor,  and  faves  the  patient. 

I have  twice  feen  a gouty  inflammation  of  the  liver,  attended 
with  jaundice  ; the  patients  after  a few  days  were  both  of  them 
affedted  with  cold  fits,  like  ague  fits,  and  their  feet  became  af- 
fected with  gout,  and  the  inflammation  of  their  livers  ceafed. 
It  is  probable,  that  the  uneafy  fenfations  about  the  ftomach,  and 
indigeftion,  which  precedes  gouty  paroxyfms,  are  generally  ow- 
ing to  torpor  or  flight  inflammation  of  the  liver,  and  biliary 
du£ts  •,  but  where  great  pain  with  continued  ficknefs,  with  feeble 
pulfe,  and  fenfation  of  cold,  affe£l  the  ftomach  in  patients  debil- 
itated by  the  gout,  that  it  is  a torpor  of  the  ftomach  itfelf,  and 
deftroys  the  patient  from  the  great  connexion  of  that  vifcus  with 
she  vital  organs.  See  Sect.  XXV.  17. 
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SECT.  XXV. 

OF  THE  STOMACH  AND  INTESTINES. 

3.  Of  [wallowing  our  food.  Ruminating  animals.  2-  APlion  of 
the  fomach.  3.  APlion  of  the  inief  hies.  Irritative  motions  con- 
nepled  with  thcfe.  A.  Effects  of  repletion.  5.  Stronger  apt  ion 
of  the  fomach  and  intefines  from  more  f emulating  food.  6. 
Their  aElion  inverted  by  fill  greater  ftimuli.  Or  by  difgufful 
ideas.  Or  by  volition.  7.  Other  glands  frengthen  or  invert 
their  motions  by  fympathy.  8.  Vomiting  performed  by  intervals, 
q.  Inverfton  of  the  cutaneous  abforbents.  10.  Increafed  fecretiat 
of  bile  and  pancreatic  juice.  1 t . Inverfton  of  the  laPlea/s.  1 2 • 
And  of  the  bile-duPts.  13.  Cafe  of  a cholera.  14.  Farther  ac- 
count of  the  inverfton  of  laPleals.  1 5 Iliac  paffion.  Valve  of 

the  colon.  16.  Cure  of  the  iliac  paffion.  17.  Pain  of  gall - 
fone  d.ifinguijhed  from  pain  of  the  fomach.  Gout  of  the  fomach 
from  torpor , from  infammation.  Intermitting  pulfe  owing  to  in- 
digefion.  To  overdofe  of  foxglove.  I'Ve  ah  pulfe  from  emetics . 
Death  from  a blow  on  the fomach.  From  gout  of  the fomach. 

1.  The  throat,  ftbmach,  and  irltefidnes,  may  be  confidered  as 
one  great  gland  ; which  like  she  lacrymal  fack  above  mentioned, 
neither  begins  nor  ends  in  the  circulation.  Though  the  a£l  of 
mafticating  our  aliment  belongs  to  the  fenfitive  clafs  of  motions, 
for  the  pleafure  ox  its  tafte  induces  the  mufcles  of  the  jaw  into 
adiion  yet  the  deglutition  of  it  when  mafticated  is  generally, 
if  not  always,  an  irritative  motion,  occafioried  by  the  application 
of  the  food  already  mafticated  to  the  origin  of  the  pharinx ; in 
the  fame  manner  as  we  often  f wallow  our  fpittle  without  attend- 
ing to  it. 

The  ruminating  clafs  of  animals  have  the  power  to  invert  the 
motion  of  their  gullet,  and  cf  their  firft  flomach,  from  the  fdro- 
uius  of  this  aliment,  when  it  is  a little  further  prepared ; as  is 
their  daily  practice  in  chewing  the  cud  ; and  appears  to  the  eye 
of  any  one,  who  attends  to  them,  whilft  they  are  employed  in. 
this  fecond  maftication  of  their  food. 

2.  When  our  natural  aliment  arrives  into  the  ftomach,  this  or- 
gan is  ftimulated  into  its  proper  vermicular  adtion  ; which  be- 
ginning at  the  upper  orifice  of  it,  and  terminating  at  the  lower 
one,  gradually  mixes  together  and  pufines  forwards  the  digefting 
materials  into  the  inteftine  beneath  it. 

At  the  fame  time  the  glands,  that  fuppiy  the  gaftric  juices, 
which  are  necefiary  to  promote  the  chemical  part  of  the  procefs 
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of  digeftion,  are  ftimulated  to  difcharge  their  contained  fluid?, 
and  to  feparate  a further  fupply  from  the  blood-veffels  : and  the 
latteals  or  lymphatics,  which  open  their  mouths  into  the  ftomach, 
are  ftimulated  into  action,  and  take  up  fome  part  of  the  digesting 
materials. 

3.  The  remainder  of  thefe  digefting  materials  is  carried  for- 
wards into  the  upper  inteftines,  and  ftimulates  them  into  their 
periftaltic  motion  fimilar  to  that  of  the  ftomach  ; which  contin- 
ues gradually  to  mix  the  changing  materials,  and  pafs  them  along 
through  the  valve  of  the  colon  to  the  excretory  end  of  this  great 
gland,  the  fphintter  ani. 

The  digefting  materials  produce  a flow  of  bile,  and  of  pancre- 
atic juice,  as  they  pafs  along  the  duodenum,  by  ftimulating  the 
excretory  dutts  of  the  liver  and  pancreas,  which  terminate  in 
that  inteftine  : and  other  branches  of  the  abforbent  or  lymphatic 
fyftem,  called  latteals,  are  excited  to  drink  up,  as  it  paffes,  thefe 
parts  of  the  digefting  materials,  that  are  proper  for  their  purpofe, 
by  its  ftimulus  on  their  mouths. 

4.  When  the  ftomach  and  inteftines  are  thus  filled  with  their 
proper  food,  not  only  the  motions  of  the  gaftric  glands,  the  pan- 
ci'eas,  liver,  and  latteal  veflels,  are  excited  into  attion ; but  at 
the  fame  time  the  whole  tribe  of  irritative  motions  are  exerted 
with  greater  energy,  a greater  degree  of  warmth,  colour,  plump- 
nefs,  and  mcifturc,  is  given  to  the  fkin  from  the  increafed  attion 
of  thofe  glands  called  capillary  veflels;  pleafurable  fenfation  is 
excited,  the  voluntary  motions  are  lefs  eaflly  exerted,  and  at 
length  fufpended  ; and  fleep  fuceeeds,  unlefs  it  be  prevented  by 
the  ftimulus  of  furrounding  object  s,  or  by  voluntary  exertion,  or 
by  an  acquired  habit,  which  was  originally  produced  by  one  or 
other  of  thefe  circumffiances,  as  is  explained  in  Sett.  XXI.  on 
Drunkennefs. 

At  this  time  alfo,  as  the  blood-veffels  become  replete  with 
chyle,  more  urine  is  feparated  into  the  bladder,  and  lefts  of  it  is 
reabforbed  ; more  mucus  poured  into  the  cellular  membranes, 
and  lefs  of  it  reabforbed  : the  pulfe  becomes  fuller,  and  fofter, 
and  in  general  quicker.  The  reafou  why  lefs  urine  and  cellular 
mucus  is  abforbed  after  a full  meal  with  fufficient  drink  is  owing 
to  the  blood-veffels  being  fuller  : hence  one  means  to  promote  ab- 
ferptien  is  to  decreafe  the  refiftance  by  emptying  the  veflels  by 
venefettion.  From  this  decreafed  abforption  the  urine  becomes 
pale  as  well  as  copious,  and  the  flstin  appears  plump  as  well  as 
florid.  > 

By  daily  repetition  of  thefe  movements  they  all  become  cor- 
netted  together,  and  make  a diurnal  circle  of  irritative  action, 
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and  if  one  of  this  chain  be  difturbed,  the  whole  is  liable  to  be 
put  into  diforder.  See  Sett.  XX.  on  Vertigo. 

5.  When  the  ftomach  and  inteftines  receive  a quantity  of  food, 
whofe  ftimulus  is  greater  than  ufual,  all  their  motions,  and  thofe 
of  the  glands  and  lymphatics,  are  {Emulated  into  ftronger  attion 
than  ufual,  and  perform  their  offices  with  greater  vigour  and  in 
lefs  time  : fuch  are  the  effetts  of  certain  quantities  of  fpice  or  of 
vinous  fpirit. 

6.  But  if  the  quantity  or  duration  of  thefe  ftimuli  are  fttll 
further  increafed,  the  ftomach  and  throat  are  {Emulated  into  a 
motion,  whofe  direttion  is  contrary  to  the  natural  one  above  de- 
fended ; and  they  regurgitate  the  materials,  which  they  contain, 
inftead  of  carrying  them  forwards.  This  retrograde  motion  of  the 
ftomach  may  be  compared  . to  the  ftretchings  of  wearied  limbs  the 
contrary  way,  and  .is  well  elucidated  by  the  following  experiment. 
Look  earneftiy  for  a minute  or  two  on  an  area  an  inch  fquare  of 
pink  fiik,  placed  in  a ftrong  light,  the  eye  becomes  fatigued,  the 
colour  becomes  faint,  and  at  length  vanifhes,  for  the  fatigued 
eye  can  no  longer  be  {Emulated  into  direct  motions  ; then  on 
clofing  the  eye  a green  fpettrum  will  appear  in  it,  which  is  a 
colour  direttly  contrary  to  pink,  and  which  will  appear  and  dis- 
appear repeatedly,  like  the  efforts  in  vomiting.  See  Settion 
XXIX.  II. 

H ence  all  thofe  drugs,  which  by  their  bitter  or  aftringent  ftim- 
ulus increafe  the  attion  of  the  ftomach,  as  camomile  and  white 
vitriol,  if  their  quantity  is  increafed  above  a certain  dofe  become 
emetics. 

Thefe  inverted  motions  of  the  ftomach  and  throat  are  gener- 
ally produced  from  the  ftimulus  of  unnatural  food,  and  are  attend- 
ed with  the  fenfation  of  naufea  or  ficknefs  : but  as  this  fenfation 
is  again  connetted  with  an  idea  of  the  diftafteful  food,  which 
induced  it ; fo  an  idea  of  naufeous  food  will  alfo  fometimes  ex- 
cite the  attion  of  naufea  ; and  that  give  rife  by  affociation  to  the 
inverfion  of  the  motions  of  the  ftomach  and  throat.  As  fome, 
who  have  had  horfe-fiefn  or  dogs-flefh  given  them  for  beef  or  mut- 
ton, are  faid  to  have  vomited  many  hours  afterwards,  when  they 
have  been  told  of  the  impofttion. 

I have  been  told  of  a perfon,  who  had  gained  a voluntary  com- 
mand over  thefe  inverted  motions  of  the  ftomach  and  throat,  and 
fupported  himfelf  by  exhibiting  this  curiolity  to  the  public.  At 
•fhefe  exhibitions  he  fwallowed  a pint  of  red  rough  goofeberries, 
and  a pint  of  white  fmooth  ones,  brought  them  up  in  fmall  par- 
cels into  his  mouth,  and  reftored  them  feparately  to  the  fpetta- 
tors,  who  called  for  red  or  white  as  they  pleafed,  till  the  whole 
were  redelivered. 
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7.  At-tbe  fame  time  that  thefe  motions  of  the  ftomach  and 
throat  are  {Emulated  into  inverfion,  feme  of  the  other  irritative 
motions,  that  had  acquired  more  immediate  connexions  with  the 
ftomach,  as  thofe  of  the  gaftric  glands,  are  excited  into  ftronger 
acbion  by  this  aftociation  5 and  fome  other  of  thefe  motions, 
which  are  more  eafily  excited,  as  thofe  of  the  gaftric  lymphatic1, 
are  inverted  by  their  aftociation  with  the  retrograde  motions  of 
the  ftomach,  and  regurgitate  their  contents,  and  thus  a greater 
quantity  of  mucus,  and  of  lymph,  or  chyle,  is  poured  into  the 
domach,  and  thrown  up  along  with  its  contents. 

8.  Thefe  inverfions  of  the  motion  of  the  ftomach  in  vomiting 
are  performed  by  intervals,  for  the  fame  veafon  that  many  other 
motions  are  reciprocally  exerted  and  relaxed  ; for  during  the 
time  of  exertion  the  ftimulus,  or  fenfation,  which  caufed  this  ex- 
ertion, is  not  perceived  ; but  begins  ro  be  perceived  again,  as 
foon  as  the  exertion  ceaies,  and  is  fome  time  in  again  producing 
its  effect.  As  explained  in  Seed.  XXXIV.  on  Volition,  where 
it  is  {hewn,  that  the  contractions  of  the  fibres,  and  the  fenfation 
of  pain,  which  occafio.ned  that  exertion,  cannot  exift  at  the  fame 
time.  The  exertion  ceafes  from  another  caufe  alfo,  wdrich  is  the 
exhauftion  of  the  fenforial  power  of  the  part,  and  thefe  two  caufes 
frequently  operate  together. 

9.  At  the  times  of  thefe  inverted  efforts  cf  the  ftomach  not  on- 
ly the  lymphatics,  which  open  their  mouths  into  the  ftomach, 
but  thefe  of  the  {kin  alfo,  are  for  a time  inverted  : for  fweats  are 
fometimes  pufiied  out  during  the  efforts  of  vomiting  without  an 
increafe  cf  heat. 

10.  Bui  if  by  a greater  ftimulus  the  motions  of  the  ftomach 
are  inverted  ftill  more  violently  or  more  permanently,  the  duod- 
enum has  its  periftaltic  motions  inverted  at  the  fame  time  by 
their  aftociation  with  thofe  of  the  ftomach  ; and  the  bile  and  pan- 
creatic juice,  which  it  contains,  are  by  the  inverted  motions 
brought  up  into  the  ftomach,  and  difeharged  along  with  its  con- 
tents j while  a great  quantity  of  bile  and  pancreatic  juice  is  pour- 
ed into  this  inteftine;  as  the  glands,  that  fecrete  them,  are  by 
their  aftociation  with  the  motions  of  the  inteftine  excited  into 
ftronger  action  than  ufual. 

1 1.  The  other  inteftines  are  by  aftociation  excited  into  more 
powerful  action,  while  the  lymphatics,  that  open  their  mouths 
into  them,  fuffer  an  inverfion  of  their  motions  correfponding  with 
the  lymphatics  of  the  ftomach,  and  duodenum  ; which  \\  ith  a 
part  of  the  abundant  fecretion  of  bile  is  carried  downwards,  and 
contributes  both  to  ftimuJate  the  bowqls,  and  to  increafe  the  quan- 
tity of  the  evacuations.  This  inverfion  of  the  motion  of  the  l ym- 
phatics appears  from  the  quantity  of  chyle,  which  comes  away 
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by  fcools  ; which  is  otherwife  abforbed  as  fccn  as  produced, 
and  by  the  immenfe  quantity  of  thin  fluid,  which  is  evacuated 
along  with  it. 

1 2-  But  if  the  ftimulus,  which  inverts  the  ftomach,  be  frill 
more  powerful,  or  more  permanent,  it  fometimes  happens,  that 
the  motions  of  the  biliary  glands,  and  cf  their  excretory  ducts, 
are  at  the  fame  time  inverted,  and  regurgitate  their  contained 
bile  into  the  blood-vellels,  as  appears  by  the  yellow  colour  of  the 
fkin,  and  of  the  urine  ; and  it  is  probable  the  pancreatic  fecretioa 
may  fufl'er  an  inverfion  at  the  fame  time,  though  we  have  yet  no 
mark  by  which  this  can  be  ascertained. 

13.  Mr. ate  two  putrid  pigeons  out  of  a cold  pigeon- 

pye,  and  drank  about  a pint  of  beer  and  ale  along  with  them, 
and  immediately  rode  about  five  .miles.  He  was  then  feized 
with,  vomiting,  which  was  after  a few  periods  fucceeded  by  purg- 
ing 5 thefe  continued  alternately  for  two  hours  ; and  the  purg- 
ing continued  by  intervals  for  fix  or  eight  hours  longer.  Du- 
ring this  time  he  could  not  force  himfelf  to  drink  more  than  one 
pint  in  the  whole  ; this  great  inability  to  drink  was  owing  to  the 
naufea,  or  inverted  motions  of  the  ftomach,  which  the  voluntary 
exertion  of  fwallowing  could  feldorn  and  with  difficulty  over- 
come ; yet  he  difcharged  in  the  whole  at  leaft  fix  quarts  ; whence 
came  this  quantity  of  liquid  ? Firft,  the  contents  of  the  ftomach 
were  epiited,  then  of  the  duodenum,  gall-  bladder,  and  pancreas, 
by  vomiting.  Aftef  this  the  contents  of  the  lower  bowels  ; then 
the  chyle,  that  was  in  the  ladleal  rebels,  and  in  the  receptacle 
of  chyle,  was  regurgitated  into  the  inteitines  by  a retrograde  mo- 
tion of  thefe  vefiels.  And  afterwards  the  mucus  difpofited  in  the 
cellular  membrane,  and  on  the  furfa.ee  of  all  the  other  mem- 
branes, feems  to  have  been  abforbed  ; and  with  the  fluid  abforb- 
ed from  the  air  to  have  been  carried  by  their  refpeclive  lymphat- 
ic branches  by  the  increafed  energy  of  their  natural  motions,  and 
down  the  vifeerai  lymphatics,  or  lacleals,  by  the  inverfion  of 
their  motions. 

14.  It  may  be  difficult  to  invent  experiments  to  demonllrate 
the  truth  of  this  inverfion  of  fome  branches  of  the  abforbent  i'yf- 
tem,  and  increafed  abforption  of  others  ; but  the  analogy  of  thefe 
veflels  to  the  inteftinal  canal,  and  the  fymptoms  of  many  difeafes, 
render  this  opinion  more  probable  than  many  other  received 
opinions  of  the  animal  economy. 

In  the  above  in  fiance,  after  the  yellow  excrement  was  voided, 
the  fluid  ceafed  to  have  any  fmell,  and  appeared  like  curdled 
milk,  and  then  thinner  fluid,  and  fome  mucus,  were  evacuated  ; 
did  not  thefe  feem  to  partake  of  the  chyle,  of  the  mucous  fluid 
from  all  the  cells  of  the  body,  and  laftly,  of  the  atmofpheric  moif- 
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ture  ? Ail  thefe  facls  may  be  eafily  obferved  by  any  one,  who 
takes  a brifk  purge. 

15.  Where  the  ftimulus  on  the  flomach,  o-r  on  fome  other 
part  of  the  inteftinal  canal,  is  ftill  more  permanent,  not  only  the 
lacteal  vefleis,  but  the  whole  canai  itfelf,  becomes  inverted  from 
its  affociations  : this  is  the  iliac  pafiion,  in  which  all  the  fluids 
mentioned  above  are  thrown  up  by  the  mouth.  At  this  time 
the  valve  in  the  colon,  from  the  inverted  motions  of  that  bowel, 
and  the  inverted  a£lion  of  this  living  valve,  does  not  prevent  the 
regurgitation  of  its  contents. 

The  flrufture  of  this  valve  may  be  reprefented  by  a flexile 
leathern  pipe  handing  up  from  the  bottom  of  a veflel  of  water  : 
its  fades  collapfe  by  the  preffure  of  the  ambient  fluid,  as  a fmall 
part  of  that  fluid  paffes  through  it  ; but  if  it  has  a living  power, 
-and  by  its  inverted  aflion  keeps  itfelf  open,  it  becomes  like  a 
rig’d  pipe,  and  will  admit  the  whole  liquid  to  pafs.  See  Seek 
XXXIX.  2.  5. 

In  this  cafe  the  patient  is  averfe  to  drink,  from  the  conftar.t 
inverfion  of  the  motions  of  the  flomach,  and  yet  many  quarts 
arc  daily  ejected  from  the  flomach,  which  at  length  fmell  of  ex- 
crement, and  at  laft  feem  to  be  only  a thin  mucilaginous  or  aque- 
ous liquor. 

From  whence  is  it  poflible,  that  this  great  quantity  of  fluid  for 
many  fucceffive  days  can  be  fupplied,  after  the  cells  of  the  body 
have  given  up  their  fluids,  but  from  the  atmofphere  ! When 
the  cutaneous  branch  of  abforbents  acts  witli  unnatural  ftrength, 
it  is  probable  the  inteftinal  branch  has  its  motions  inverted,  and 
thus  a fluid  is  fupplied  without  entering  the  arterial  fyftem. 
Could  oiling  or  painting  the  fkin  give  a check  to  this  difeafe  ? 

So  when  the  flomach  has  its  motions  inverted,  the  lymphatics 
©f  the  flomach,  which  are  moll  ftridlly  aflociated  with  it,  invert 
their  motions  at  the  fame  time.  But  the  more  diflant  branches 
<of  lymphatics,  which  are  lefs  ftriflly  aflociated  with  it,  afl  with 
jncreafed  energy  *,  as  the  cutaneous  lymphatics  in  the  cholera,  or 
iliac  paflion,  above  deferibed.  And  other  irritative  motions  be- 
come decreafed,  as  the  pulfations  of  the  arteries,  from  the  extra- 
derivation or  exhauftion  ot  the  fenforial  power. 

Sometimes  when  ftronger  vomiting  takes  place  the  more  dif- 
tant  branches  of  the  lymphatic  fyftem  invert  their  motions  with 
thofe  of  the  ftomach,  and  loofe  ftools  are  produced,  and  cold 


fweats. 

So  when  the  Iafleals  have  their  motions  inverted,  as  during 
the  operation  of  flrong  purges,  the  urinary  and  cutaneous  ab- 
sorbents have  their  motions  increafed  to  fupply  the  want  of  flu- 
id in  the  blood,  as  in  great  thirft  ; but  after  a meai  with  fufh- 
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dent  potation  the  urine  is  pale,  that  is,  the  urinary  ahforbents 
a£t  weakly,  no  fupply  of  water  being  wanted  for  the  blood. 
And  when  the  inteftinal  abforbents  z£t  too  violently,  as  when 
too  great  quantities  of  fluid  have  been  drunk,  the  urinary  abforb- 
ents invert  their  motions  to  carry  off  the  fuperfluity,  which  is 
a new  circumftance  of  aflociation,  and  a temporary  diabetes  fu- 
pervenes. 

1 6.  I have  had  the  opportunity  of  feeing  four  patients  in  the 
iliac  paffion,  where  the  ejected  material  fmelled  and  looked  like 
excrement.  Two  of  thefe  were  fo  exhaufted  at  the  time  I haw- 
thorn, that  more  blood  could  not  be  taken  from  them,  and  as 
their  pain  had  ceafed,  and  they  continued  to  vomit  up  every 
thing  which  they  drank,  I fufpeded  that  a mortification  of  the 
bowel  had  already  taken  place,  and  as  they  were  both  women 
advanced  in  life,  and  a mortification  is  produced  with  lefs  pre- 
ceding pain  in  old  and  weak  people,  thefe  both  died.  The 
other  two,  who  were  both  young  men,  had  ftill  pain  and  ftrengtk 
fufficient  for  further  venefection,  and  they  neither  of  them  had 
any  appearance  of  hernia,  both  recovered  by  repeated  bleeding* 
and  a fcruple  of  calomel  given  to  one,  and  half  a drain  to  the 
other,  in  very  fmall  pills  : the  ufual  means  of  clyfters,  and 
purges  joined  with  opiates,  had  been  in  vain  attempted.  I have 
thought  an  ounce  or  two  of  crude  mercury  in  lefs  violent  difeaft* 
es  of  this  kind  has  been  of  ufe,  by  contributing  to  reftore  its 
natural  motion  to  fome  part  of  the  inteftinal  canal,  either  by  its 
weight  or  ftirnulus  j and  that  hence  the  whole  tube  recovered  its 
afual  aflociations  of  progreflive  periftaltic  motion.  I have  in 
three  cafes  feen  crude  mercury  given  in  fmall  dofes,  as  one  or 
two  ounces  twice  a day,  have  great  effect  in  flopping  pertinacious 
vomitings. 

17.  Befides  the  affections  above  defcribed,  the  ftomach  Is  lia- 
ble, like  many  other  membranes  of  the  body,  to  torpor  without 
confequent  inflammation  : as  happens  to  the  membranes  about 
the  head  in  fome  cafes  of  hemicrania,  or  in  general  head-ach. 
This  torpor  of  the  ftomach  is  attended  with  indigeftion,  and 
confequent  flatulency,  and  with  pain,  which  is  ufually  called  the 
cramp  of  the  ftomach,  and  is  relievable  by  aromatics,  effential 
oils,  alcohol,  or  opium. 

The  intrufion  of  a gall-ftone  into  the  common  bile-duft  from, 
the" gall-bladder  is  fometimes  miftaken  for  a pain  of  the  ftomach, 
as  neither  of -them  is  attended  with  fever ; but  in  the  paffage  of 
a gall-ftone,  the  pain  is  confined  to  a lefs  fpace,  which  is  exact- 
ly where  the  common  bile-du£f  enters  the  duodenum,  as  ex- 
plained in  Section  XXX.  3.  Whereas  in  this  gaftrodynia  the 
pain  is  diffufed  over  the  whole  ftomach  j and,  like  other  difeafes 
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from  torpor,  the  pulfe  is  weaker,  and  die  extremities  colder,  and 
the  general  debility  greater,  than  in  the  pafiage  of  a gail-ftone  ; 
for  in  the  former  the  debility  is  the  confequence  of  the  pain,  in 
the  latter  it  is  the  caufe  of  it. 

Though  the  firft  fits  of  the  gout,  I believe,  commence  with 
a torpor  of  the  liver  ; and  the  ball  of  the  toe  becomes  inflamed 
inftead  of  the  membranes  of  the  liver  in  confequenee  of  this  toi- 
por,  as  a coryza  or  catarrh  frequently  fucceeds  a long  expofure 
of  the  feet  to  cold,  as  in  fnow,  or  on  a moift  brick-floor ; yet  in 
old  or  exhaufted  conftitutions,  which  have  been  long  habituated 
to  its  attacks,  it  fomeumes  commences  with  a torpor  of  the  (!om- 
ach,  and  is  transferable  to  every  membrane  of  the  body.  When 
the  gout  begins  with  torpor  of  the  ftomach,  a painful  fenfation 
of  cold  occurs,  which  the  patient  compares  to  ice,  \\  irh  weak 
pulfe,  cold  extremities,  and  ficknefs  ; this  in  its  {lighter  degree  is 
relievable  by  fpice,  wine,  or  opium  ; in  its  greater  degree  it  is 
Succeeded  by  fudden  death,  which  is  owing  to  the  fympathy  of 
the  ftomach  with  the  heart,  as  explained  below. 

If  the  ftomach  becomes  inflamed  in  confequence  of  this  gouty 
torpor  of  it,  or  in  confequence  of  its  fympathy  with  fome  oth- 
er part,  the  danger  is  lels.  A ficknefs  and  vomiting  continues 
many  days,  or  even  weeks,  the  ftomach  rejecting  everv  thing 
ftimulant,  even  opium  or  alcohol,  together  with  much  vifckl 
mucus;  till  the  inflammation  at  length  ceafes,  as  happens  when 
other  membranes,  as  thofe  of  the  joints,  are  the  feat  of  gouty  in  - 
flammation ; as  obferved  in  .Sect.  XXIV.  2.  8. 

The  fympathy,  or  aiTociation  of  motions,  between  thofe  ot 
the  ftomach  and  thofe  of  the  heart,  is  evinced  in  many  dii'eafes. 
Firft,  many  people  areoccafionr  l!y  affedted  with  an  intermillion  of 
their  pulfe  for  a few  days,  which  then  ceafes  again.  In  this  cafe 
there  is  a (top  of  the  motion  of  the  heart,  and  at  the  fame  rime  a 
tendency  to  erudlaticn  from  the  ftomach.  As  foon  as  tire  patient 
feels  a tendency  to  the  intermifficn  of  the  motion  of  his  heart,  if 
he  voluntarily  brings  up  wind  from  his  ftomach,  the  ftco  of  the 
heart  does  not  occur.  From  hence  I conclude  that  the  flop  of  di- 
geftion  is  the  primary  difeafe  ; and  that  air  is  inftanth:  generated 
from  the  aliment,  which  begins  to  ferment,  if  the  digeftive  pre- 
cefs  is  impeded  for  a moment,  (fee  Se£I.  XXIII.  4.) ; and  that  the 
flop  oftheheartis  in  confequence  of  the  aflociation  of  the  motions 
of  thefe  vifeera,  as  explained  in  Seel-  XXXV.  x.  4. ; but  if  the 
little  air,  which  is  inftantly  generated  during  the  temporary  torpor 
of  the  ftomach,  be  evacuated,  the  digeition  recommences,  and  the 
temporary  torpor  of  the  heart  does  not  follow.  One  patient, 
whom  I lately  faw,  and  who  had  been  five  or  fix  days  much 
troubled  w itu  this  intermifliion  of  a puliation  oi  his  heart,  and 


Sect.  XXV.  17. 


AND  INTESTINES. 


22  $ 


who  had  hemicrania  with  fome  fever,  was  immediately  relieved 
from  them  all  by  lofing  teii  ounces  of  blood,  which  had  what  is 
termed  an  inflammatory  cruft  on  it. 

Another  inftance  of  this  afiociation  between  the  motions  of 
the  ftomach  and  heart  is  evinced  by  the  exhibition  of  an  over 
dofe  of  foxglove,  which  induces  an  inceflant  vomiting,  which  is 
attended  with  very  flow,  and  fometimes  intermitting  pulfe. — ■ 
Which  continues  in  fpite  of  the  exhibition  of  wine  and  opium 
for  two  or  three  days.  To  the  fame  aflociation  muft  be  afcri- 
bed  the  weak  pulfe,  which  conftantly  attends  the  exhibition  of 
emetics  during  their  operation.  And  alfo  the  fudden  deaths, 
which  have  been  occafioned  in  boxing  by  a blow  on  the  ftom- 
ach ; and  laftiy,  the  fudden  death  of  thofe,  who  have  been  Jong 
debilitated  by  the  gout,  from  the  torpor  of  the  ftomach.  See 
Sect,  XXV.  1.  4. 
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SECT.  XXVI. 

OF  THE  CAPILLARY  GLANDS  AND  MEMBRANES. 

I.  I.  The  capillary  vejfels  are  glands.  2.  Their  excretory  duels. 
Experiments  on  the  mucus  of  the  intejtines,  abdomen , cellular  mem- 
brane, and  on  the  humours  of  the  eye.  3 . Scurf  on  the  head,  cough, 
catarrh,  diarrhoea,  gonorrhoea. . 4.  Rheumatifm.  Gout.  Leg- 

rofy.  II.  I.  The  mof  minute  membranes  are  unorganized.  2. 
Larger  membranes  are  compcfed  of  the  duels  of  the  capillaries,  and 
the  mouths  of  the  abforbents.  3 . Mucilaginous  fluid  is  fecreted 
on  their  furf  aces.  III.  Three  kinds  of  rheumatifm. 

1.  1.  The  capillary  veflels  are  like  all  the  other  glands  except 
the  abforbent  fyftem,  inafmuch  as  they  receive  blood  from  the 
arteries,  feparate  a fluid  from  it,  aad  return  the  remainder  by 
the  veins. 

2.  This  feries  of  glands  is  of  the  moll  extenfive  ufe,  as  their 
excretory  duels  open  on  the  whole  external  Ikinformir.g  its  per- 
fpirative  pores,  and  on  the  internal  furfaces  of  every  cavity  of 
the  body.  Their  fecretion  on  the  Ikin  is  termed  infenfible  per- 
fpiration,  which  in  health  is  in  part  reabforbed  bv  the  mouths 
of  the  lymphatics,  and  in  part  evaporated  in  the  air  ; the  fecre- 
tion on  the  membranes,  which  line  the  larger  cavities  of  the 
body,  which  have  external  openings,  as  the  mouth  and  inteftinrd 
canal,  is  termed  mucus,  but  is  not  however  coagulable  by  heat  5 
and  the  fecretion  on  the  membranes  of  thofe  ca . hies  oi  the  body, 
which  have  no  external  openings,  is  called  lymph  or  water,  as 
in  the  cavities  of  the  cellular  membrane,  and  of  the  abdomen  ; 
this  lymph  however  is  coagulable  by  the  heat  of  boiling  water. 
Some  mueus  nearly  as  vifeidasthe  white  of  egg,  which  was  dr  f - 
charged  by  ftool,  did  not  coagulate,  though  I evaporated  it  to  one 
fourth  of  the  quantity,  nor  did  the  aqueous  and  vitreous  humours 
cf  a {beep’s  eye  coagulate  by  the  like  experiment  ; but  the  fe- 
rofitv  from  an  anafarcous  leg,  and  that  from  the  abdomen  of  a 
dropflcal  perfon,  and  the  cryftalline  humour  of  a {beep’s  eve, 
coagulated  in  the  fame  heat. 

3.  When  any  of  thefe  capillary  glands  2re  flimuiated  into 
greater  irritative  actions,  than  is  natural,  they  fecreLe  a more 
copious  material  , and  as  the  mouths  of  the  abforbent  i'  flem, 
which  open  in  their  vicinity,  are  at  the  fame  time  ft  i mu’. a red  in- 
to greater  aflion,  the  thinner  and  more  faline  part  of  the  fecre- 
ted fluid  is  taken  up  again  ; and  the  remainder  is  not  only  more 
copious  bet  alfo  more  vifeid  than  natural.  This  is  moie  or  lets 
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troublefome  or  noxious  according  to  the  importance  of  the  func- 
tions of  the  part  affected  : on  the  {kin  and  bronchi  as,  where  this 
fecretion  ought  naturally  to  evaporate,  it  becomes  fo  vifcid  as  to 
adhere  to  the  membrane  3 on  the  tongue  it  forms  a pellicle, 
which  can  with  difficulty  be  fcraped  off ; produces  the  fcurf  on 
the  heads  of  many  people  ; and  the  mucus,  which  is  fpit  up  by- 
others  in  coughing.  On  the  noftrils  and  fauces,  when  the  fe- 
cretion of  thefe  capillary  glands  is  increafed,  it  is  termed  Ample 
catarrh  j when  in  the  inteftines,  a mucous  diarrhoea  ; and  in  the 
urethra,  or  vagina,  it  has  the  name  of  gonorrhoea,  or  fluor  albus. 

4.  When  thefe  capillary  glands'  become  inflamed,  a dill  more 
vifcid  or  even  cretaceous  humour  is  produced  upon  the  furfaces 
of  the  membranes,  which  is  ihe  caufe  or  the  effect  of  rheumat- 
ifm,  gout,  leprofy,  and  of  hard  tumours  of  the  legs,  which  are 
generally  termed  fcorbutic  3 all  which  will  be  trea  ted  of  here- 
after. 

II.  x . The  whole  furface  of  the  body,  with  all  its  cavities  and 
contents,  are  covered  with  membrane.  It  lines  every  veffel, 
forms  every  cell,  and  binds  together  all  the  mufcular  and  per- 
haps the  offeous  fibres  of  the  body  ; and  is  itfelf  therefore  prob- 
ably a fimpler  fubftance  than  thofe  fibres.  And  as  the  contain- 
ing veffels  of  the  body  from  the  largeft  to  the  lead  are  thus  lined 
and  connected  with  membranes,  it  follows  that  thefe  membranes 
themfelves  confift  of  unorganized' materials. 

For  however  fmall  we  may  conceive  the  diameters  of  the 
minuted  veffels  of  the  body,  which  efcape  our  eyes  and  gib  fib  3, 
yet  thefe  veflels  mud  confid  of  coats  or  fides,  which  are  made 
up  of  an  unorganized  material,  and  which  are  probably  produ- 
ced from  a gluten,  which  hardens  after  its  production,  like  the 
filk  or  web  of  caterpillars  and  fpiders.  Of  this  material  confid 
the  membranes,  which  line  the  {hells  of  eggs,  and  the  fhell  itfelf, 
both  which  are  unorganized,  and  are  formed  from  mucus,  which 
hardens  after  it  is  formed,  either  by  the  abforption  of  its  more 
fluid  part,  or  by  its  uniting  with  fome  part  of  the  atmofphere. 
Such  is  alfo  the  production  of  the  fhells  of  fiaails,  and  of  ihell- 
fi{h,  and  I fuppofe  of  the  enamel  of  the  teeth. 

2.  But  though  the  membranes,  that  cornpofe  the  fides  of  the 
mod  minute  veflels,  are  in  truth  unorganized  materials,  yet  the 
larger  membranes,  which  are  perceptible  to  the  eye,  feem  to  be 
compofed  of  an  intertexture  of  the  mouths  of  the  abforbent  fyf- 
tem,  and  of  the  excretory  dmds  of  the  capillaries,  with  their  con- 
comitant arteries,  veins,  and  nerves  : and  from  this  conftrutlion 
it  is  evident,  that  thefe  membrases  mud  poflefs  great  irritability 
to  peculiar  dimuli,  though  they  are  incapable  of  any  motions, 
that  are  vifible  to  the  naked  eye  : and  daily  experience  {hews  us, 
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that  in  their  inflamed  Rate  they  have  the  greatefl  fenfibiiity  to 
pain,  as  in  the  pleurify  and  paronychia. 

3.  On  all  thefe  membranes  a mucilaginous  or  aqueous  fluid  is 
fecreted,  which  moiftens  and  lubricates  their  furfaces,  as  was 
explained  in  Section  XXIII.  2.  Some  have  doubted,  whether 
this  mucus  is  feparated  from  the  blood  by  an  appropriated  fet  of 
glands,  or  exudes  through  the  membranes,  or  is  an  abrafion  or 
deftruftion  of  the  furface  of  the  membrane  itfelf,  which  is  con- 
tinually repaired  on  the  other  fide  of  it,  but  the  great  analogy 
between  the  capillary  veflels,  and  the  other  glands,  countenances 
the  former  opinion  ; and  evinces,  that  thefe  capillaries  are  the 
glands,  that  fecrete  it  ; to  which  we  muft  add,  that  the  blood  in 
palling  thefe  capillary  veflels  undergoes  a change  in  its  colour 
from  florid  to  purple,  and  gives  out  a quantity  of  heat  ; from 
whence,  as  in  other  glands,  we  muft  conclude  that  fomething 
is  fecreted  from  it. 

III.  The  feat  of  rheumatifm  is  in  the  membranes,  or  upon 
them;  but  there  are  three  very  diftinct  difeafes,  which  com- 
monly are  confounded  under  this  name.  Firft,  when  a mem- 
brane becomes  affedled  with  torpor  or  inactivity  of  the  veflels 
which  compofe  it,  pain  and  coldnefs  fuccecd,  as  in  the  hemicra- 
nia,  and  other  head-achs,  which  are  generally  termed  nervous 
rheumatifm  ; they  exift  whether  the  part  be  at  reft  or  in  motion, 
and  are  generally  attended  with  other  marks  of  debility. 

Another  rheumatifm  is  faid  to  exift,  when  inflammation  and 
dwelling,  as  well  as  pain,  affect  forr.e  of  the  membranes  of  the 
joints,  as  of  the  ancles,  wrifls,  knees,  elbows,  and  fometimes  of 
the  ribs.  This  is  accompanied  with  fever,  is  analogous  to  pleu- 
rify and  other  inflammations,  and  is  termed  the  acute  rheu- 
matifm. 

A third  difeafe  is  called  chronic  rheumatifm,  which  is  dift'm- 
guifhed  from  that  firft  mentioned,  as  in  this  the  pain  only  af- 
fe£ts  the  patient  during  the  motion  of  the  part,  and  from  the 
fecond  kind  of  rheumatifm  above  deferibed,  as  it  is  not  attend- 
ed with  quick  pulfe  or  inflammation.  It  is  generally  believed 
to  fucceed  the  acute  rheumatifm  of  the  fame  part,  and  that  forr.e 
coagulable  lymph,  or  cretaceous,  or  calculous  material,  has 
been  left  on  the  membrane  ; which  gives  pain,  when  the  muf- 
cles  move  over  it,  as  fome  extraneous  body  would  do,  which  was 
too  infoluble  to  be  abforbed.  Hence  there  is  an  analogy  be- 
tween this  chronic  rheumatifm  and  the  difeafes  which  produce 
gravel  or  gout-ftones  ; and  it  may  perhaps  receive  relief  from 
the  fame  remedies,  fuch  as  aerated  ial  feda: 
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SECT.  XXVII. 

OF  HAEMORRHAGES. 

I.  The  veins  are  aiforbent  vejfels.  1 . Hemorrhages  from  inflame 
mat  ion.  Cafe  of  hemorrhage  from  the  kidney  cured  by  cold  bathing. 
Cafe  of  hemorrhage  f rom  the  nofe  cured  by  cold  immerfton.  1L 
Hemorrhage  from  venous  paralyfts . Of  piles.  Black  fools. 

Petechie.  Gonfimption,  Scurvy  of  the  lungs.  Blacknefs  of  the 
face  and  eyes  in  epileptic fits . Cure  of  hemorrhages  from  venous 

I.  As  tue  imbibing  rnoutlis  of  the  abforbent  fyftem  already 
deferibed  open  on  the  furface,  and  into  the  larger  cavities  of  the 
body,  fo  there  is  another  fyftem  of  abforbent  veflels,  which  are 
not  commonly  efteemed  fuch,  I mean  the  veins,  which  take  up 
the  blood  from  the  various  glands  and  capillaries,  after  their  prop- 
er fluids  or  fecretions  have  been  feparated  from  it. 

The  veins  referable  the  other  abforbent  veflels  5 as  the  progref- 
fion  of  their  contents  is  carried  on  in  the  fame  manner  in  both, 
they  alike  abforb  their  appropriated  fluids,  and  have  valves  to 
prevent  its  regurgitation  by  the  accidents  of  mechanical  vio- 
lence. This  appears  firft,  becaufe  there  is  no  pulfation  in  the 
very  beginnings  of  the  veins,  as  is  feen  by  microfcopes  ; which 
mult  happen,  if  the  blood  was  carried  into  them  by  the  actions 
of  the  arteries.  For  though  the  concurrence  of  various  venous 
ftreams  of  blood  from  different  diftances  mult  prevent  any  pul- 
fation in  the  larger  branches,  yet  in  the  very  beginnings  of  ail 
thefe  branches  a pulfation  mult  unavoidably  exift,  if  the  circula- 
tion in  them  was  owing  to  the  intermitted  force  of  the  arteries. 
Secondly,  the  venous  abforption  of  blood  from  the  penis,  and 
from  the  teats  of  female  animals  after  their  erection,  is  ftill  more 
fimilar  to  the  lymphatic  abforption,  as  it  is  previoufly  poured  in- 
to cells,  where  all  arterial  impulfe  mull  ceafe. 

There  is  an  experiment,  which  Teems  to  evince  this  venous 
abforption,  which  confifts  in  the  external  application  of  a ftimu- 
lus  to  the  lips,  as  of  vinegar,  by  which  they  become  inftantly 
pale  ; that  is,  the  bibulous  mouths  of  the  veins  by  this  ftimulus 
are  excited  to  abiorb  the  blood  fafter,  than  it  can  be  fupplied  by 
the  ufual  arterial  exertion.  See  Seft.  XXIII.  5. 

1.  There  are  two  kinds  of  haemorrhages  frequent  in  difeafes, 
one  is  where  the  glandular  or  capillary  action  is  too  powerfully  ex- 
erted, and  propels  the  blood  forwards  more  haftily,  than  the  veins 
can  abforb  it  ; and  the  other  is,  where  the  abforbent  power  of 
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the  veins  is  diminifhed,  or  a branch  of  them  is  become  totally 

paralytic. 

The  former  of  thefe  cafes  is  known  bv  the  heat  of  the  part, 
and  the  general  fever  or  inflammation  that  accompanies  the  haem- 
orrhage. A haemorrhage  from  the  nofe  or  from  the  lun~s  is 
fometimes  a crilis  of  inflammatory  difeafes,  as  of  the  hepatitis 
and  gout,  and  generally  ceafes  fpontaneoufly,  when  the  vefieis 
are  confiderably  emptied.  Sometimes  the  haemorrhage  recurs 
by  daily  periods  accompanying  the  hot  fits  of  fever,  and  ceding 
in  the  cold  fits,  or  in  the  intermiffions  ; this  is  to  be  cured  bv  re- 
moving the  febrile  paroxyfms,  which  will  be  treated  of  in  their 
piace.  Gtherwife  it  is  cured  by  venefection,  by  the  internal  or 
external  preparations  of  lead,  or  by  the  application  of  cold,  with 
an  abftemious  diet,  and  diluting  liquids,  like  other  inflammations. 
Which  by  inducing  a quieicence  oil  thofe  glandular  parts,  that 
are  affedted,  prevents  a greater  quantity  of  blood  from  being 
protruded  forwards,  than  the  veins  are  capable  of  abforbing. 

Mr.  B had  a haemorrhage  from  his  kidney,  and  parted 

with  not  lei's  than  a pint  of  blood  a day  (by  conjecture)  along 
with  his  urine  for  above  a fortnight  : venefedtions,  mucilages, 
balfams,  preparations  of^ead,  the  bark,  alum,  and  dragon’s  blood, 
opiates,  with  a large  bidder  on  his  loins,  were  feparately  tried,  in 
large  doles,  to  no  purpofe.  He  was  then  directed  to  bathe  in  a 
cold  ipring  up  to  tne  middle  of  his  body  only,  the  upper  part  be- 
ing covered,  and  the  haemorrhage  diminifhed  at  the  firit,  and 
ceafed  at  the  fecond  immerfion. 

In  this  cafe  the  external  capillaries  were  rendered  quiefeent  by 
the  coldnefs  of  the  water,  and  thence  a lefs  quantity  ©f  blood 
was  circulated  through  them  ; and  the  internal  capillaries,  or 
other  glands,  became  quiefeent  from  their  irritative  aflbeiations 
with  the  external  ones  ; and  the  haemorrhage  was  flopped  a fuf- 
ficient  time  for  the  ruptured  vefiels  to  contract  their  apertures, 
or  for  the  blood  in  thofe  apertures  to  coagulate. 

Mrs.  K had  a continued  haemorrhage  from  her  ncie 

for  fome  days  ; the  ruptured  veflel  was  not  to  be  reached  by  plugs 
tip  the  noftrils,  and  the  fallibility  of  her  fauces  was  fuch  that 
nothing  could  be  borne  behind  the  uvula.  After  repeated  vene- 
fedtion,  and  other  common  applications,  file  was  directed  to  im- 
merfe  her  whole  head  into  a pail  of  water,  which  was  made  cold- 
er by  the  addition  of  ieveral  handfuls  of  lalt,  and  the  .haemorrhage 
immediately  ceafed,  and  returned  no  more  ; but  her  pulie  con- 
tin -.ed  hard,  and  fine  was  neceihtated  to  loi'e  Piood  from  the  arm. 
on  the  fucceeding  day. 

Query,  might  not  the  cold  bath  inftantlv  flop  haemorrhages 
from  the  lungs  in  inflammatory  cafes  ; — :or  tne  faortnefs  of 

breath 
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breath  of  thofe,  who  go  fuddenly  into  cold  water,  is  not  owing  ! 
to  the  accumulation  of  blood  in  the  lungs,  but  to  the  quiefcence  of 
the  pulmonary  capillaries  from  affociation,  as  explained  in  Sec- 
tion XXXII.  3.  2.  ^ 

II.  The  other  kind  of  haemorrhage  is  known  from  its  being  at- 
tended with  a weak  puife,  and  other  fymptoms  of  general  debil- 
ity, and  very  frequently  occurs  in  thofe,  who  have  difeafed  livers, 
owing  to  intemperance  in  the  ufe  of  fermented  liquors.  Thefe 
conftitntions  are  fhewn  to  be  liable  to  paralyfis  of  the  lymphatic 
abforbents,  producing  the  various  kinds  of  droplies  in  Section 
XXIX.  5.  'Now  if  any  branch  of  the  venous  fyftem  lofes  its 
power  of  abforption,  the  part  fweils,  and  at  length  burfts  and 
di 'charges  the  blood,  which  the  capillaries  or  other  glands  circu- 
late through  them. 

It  fcmetimes  happens  that  the  large  external  veins  of  the  legs 
burft,  and  effufe  their  blood  ; but  this  occurs  moil  frequently  in 
the  veins  of  the  inteftines,  as  the  vena  portarum  is  liable  to  buf- 
fer from  a fchirrus  of  the  liver  oppofmg  the  progreffion  of  the 
blood,  which  is  abforbed  from  the  inteftines.  Hence  the  piles 
are  a fymptorn  of  hepatic  obftrudlion,  and  hence  the  copious  dif- 
charges downwards  or  upwards  of  a blatk  material,  which  has 
been  called  melancholia,  or  black  bile  ; but  is  no  other  than  the 
blood,  which  is  probably  difcharged  from  the  veins  of  the  intef- 
tines. 

J.  F.  Meckel,  in  his  Experiments  deFinibusVaforum,  published 
at  Berlin,  1772,  mentions  his  difcovery  of  a communication  of 
a lymphatic  veffel  with  the  gaftric  branch  of  the  vena  portarum. 

It  is  poffible,  that  when  the  motion  of  the  lymphatic  becomes 
retrograde  in  fome  difeafes,  blood  may  obtain  a paffage  into  it, 
where  it  anaftomofes  with  the  vein,  and  thus  be  poured  into  the 
inteftines.  A difcharge  of  blood  with  the  urine  fometimes  at- 
tends diabetes,  and  may  have  its  fource  in  the  fame  manner. 

Mr.  A , who  had  been  a hard  drinker,  and  had  the 

gutta  rofacea  on  his  face  and  breaft,  after  a ftroke  of  the  palfy 
voided  near  a quart  of  a black  vifcid  material  by  ftool : on  diluting 
it  with  water  it  did  not  become  yellow,  as  it  mult  have  done  if 
it  had  been  infpilTated  bile,  but  continued  black  like  the  grounds 
of  coffee. 

But  any  other  part  of  the  venous  fyftem  may  become  quiefcent 
or  totally  paralytic  as  well  as  the  veins  of  the  inteftines  : all  which 
occur  more  frequently  in  thofe  who  have  difeafed  livers,  than  in 
any  others.  Hence  troublefcme  bleedings  of  the  nofe,  or  from  the 
lungs  with  a weak  puife  ; hence  haemorrhages  from  the  kidneys, 
too  great  menftruation ; and  hence  the  oozing  of  blood  from 
every  part  of  the  body,  and  the  petechias  in  thofe  fevers,  which 

are 
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are  termed  putrid,  and  which  is  erroneoufly  afcribed  to  the  thin- 
iiefs  of  the  blood  : for  the  blood  in  inflammatory  difeafes  is  equal- 
ly fluid  before  it  coagulates  in  the  cold  air. 

Is  not  that  hereditary  confumption,  which  occurs  chiefly  in 
darkeyed  people  about  the  age  of  twenty,  and  commences 
with  flight  pulmonary  haemorrhages  without  fever,  a difeafe  of 
this  kind  ? — T.hefe  haemorrhages  frequently  begin  during  ficep, 
when  the  irritability  of  the  lungs  is  not  fufficienc  in  thefe  patients 
to  carry  on  the  circulation  without  the  affidance  of  volition  ; for 
in  our  waking  hours,  the  motions  of  the  lungs  are  in  part  volun- 
tary, efpecially  if  any  difficulty  of  breathing  renders  the  efforts 
of  volition  neceffary.  See  Ciafs  I.  2.  i.  3.  and  Clafs  III.  2.  1. 
s 2.  Another  fpecies  of  pulmonary  confumption  which  feems 
more  certainly  of  fcrofulous  origin  is  defcribed  in  the  next  Sec- 
tion, No.  2. 

I have  feen  two  cafes  of  women,  of  about  forty  years  of  age, 
both  of  whom  were  feized  with  quick  weak  pulfe,  with  difficult 
refpiration,  and  who  fpit  up  by  coughing  much  vifcid  mucus 
mixed  with  dark  coloured  blood.  They  had  both  large  vibices 
on  their  limbs,  and  petechias  ; in  one  the  feet  were  in  danger  of 
mortification,  in  the  other  the  legs  were  oedematous.  To  relieve 
the  difficult  refpiration,  about  fix  ounces  of  blood  were  taken 
from  one  of  them,  which  to  my  furprife  was  fizy,  like  inflamed 
blood  : they  had  both  palpitations  or  unequal  pulfations  of  the 
heart.  They  continued  four  or  five  weeks  with  pale  and  bloat- 
ed countenances,  and  did  not  ceafe  fpitting  phlegm  mixed  with 
black  blood,  and  the  pulfe  feldom  flower  than  130  or  135  in  a 
minute.  This  blood,  from  its  dark  colour,  and  from  the  many 
vibices  and  petechise,  feems  to  have  been  venous  blood ; the 
quicknefs  of  the  pulle,  and  the  irregularity  of  the  motion  of  the 
heart,  are  to  be  afcribed  to  debility  of  that  part  of  the  fyflenr ; 
as  the  extravafation  of  blood  originated  from  the  defeft  of  ven- 
ous abforption.  The  approximation  of  thefe  two  cafes  to  fea- 
feurvy  is  peculiar,  and  may  allow  them  to  be  called  fcorbutus 
pulmonalis.  Had  thefe  been  younger  fubjetts,  and  the  paraly- 
fis  of  the  veins  had  only  affe&ed  the  lungs,  it  is  probable  the 
difeafe  would  have  been  a pulmonary  conlumption. 

Lad  week  I faw  a gentleman  of  Birmingham,  who  had  for 
ten  days  laboured  under  great  palpitation  of  his  heart,  which 
was  fo  didindtly  felt  by  the  hand,  as  to  difcountenance  the  idea 
of  there  being  a fluid  in  the  pericardium.  He  frequently  fpit 
lip  mucus  flained  with  dark  coloured  blood,  his  pulfe  very  un- 
equal and  very  weak,  with  cold  hands  and  nofe.  He  could  not 
lie  down  at  all,  and  for  about  ten  days  pad  could  not  deep  a min- 
ute together,  but  waked  perpetually  with  great  uneafineis. 

Could 
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Could  thofe  fymptoms  be  owing  to  very  extenfive  adhefions  of 
the  lungs  P or  is  this  a lcorbutus  pul.nohalis  ? After  a few  days 
he  fuddenly  got  fo  much  better  as  to  be  able  to  fleep  many  hours 
at  a time  by  the  ufe  of  one  grain  of  powder  of  foxglove  twice  a 
day,  and  a grain  of  opium  at  night.  After  a few  days  longer,  the 
bark  was  exhibited,  and  the  opium  continued  with  fome  wine  ; 
and  the  palpitations  of  his  heart  became  much  relieved,  and  he 
recovered  his  ul’ual  degree  of  health,  but  died  fuddenly  fome 
months  afterwards. 

In  epileptic  fits  the  patients  frequentlybecome  blackiri  the  face, 
from  the  temporary  paralylis  of  the  venous  fyftem  of  this  part, 
I have  known  two  inftances  where  the  blacknefs  has  continued 

many  days.  M.  P , who  had  drank  intemperately,  was 

feized  with  the  epilepfy  when  he  was  in  his  fortieth  year ; in. 
one  of  thefe  fits  the  white  part  of  his  eyes  was  left  totally  black 
with  effufed  blood  5 which,  was  attended  with  no  pain  or  heat, 
and  was  in  a few  weeks  gradually  abforbed,  changing  colour  as 
is  ufual  with  vibicds  from  bruifes. 

The  haemorrhages  produced  from  the  inability  of  the  veins  to 
abforb  the  refluent  blood,  are  cured  by  opium,  the  preparations 
of  fteel,  lead,  the  bark,  vitriolic  acid,  and  Millers  ; but  thefe  have 
the  eftedt  with  much  more  certainty,  if  a venefeclion  to  a few 
ounces,  and  a moderate  cathartic  with  four  or  fix  grains  of  cal- 
omel be  premifed,  where  the  patient  is  not  already  too  much  de- 
bilitated ; as  one  great  means  of  promoting  the  abforption  of 
any  fluid  confiots  in  previoufly  emptying  the  veflels,  which  avs 
to  receive  it. 


G G 


VoL.  I. 


SECT. 


234 


PARALYSIS  OF  Sect.  XXVIII. 


SECT.  XXVIII. 

OF  THE  PARALYSIS  OF  THE  ABSORBENT  SYSTEM. 

S.  Paralyfis  of  the  lafieals , atrophy.  Diftajle  to  animal  food.  If, 
Caufe  of  dropfy.  Caufe  of  herpes.  Scrofula.  Mefenteric  coii~ 
fumption.  Pulmonary  confumption.  Why  ulcers  in  the  lungs  are 
fo  difficult  to  heal. 

The  term  paralyfis  has  generally  been  ufed  to  exprefs  the  lcfs 
of  voluntary  motion,  as  in  the  hemiplegia,  but  may  with  equal 
propriety  be  applied  to  exprefs  the  difobediencv  of  the  mufcu- 
lar  fibres  to  the  other  kinds  of  ftimulus  as  to  thofe  of  irritation 
or  fenfation. 

I.  There  is  a fpecles  of  atrophy,  which  has  not  been  well  un- 
derstood ; when  the  abforbent  veflels  of  the  ftomach  and  intef- 
tines  have  been  long  inured  to  the  ftimulus  of  too  much  f irit- 
uous  liquor,  they  at  length,  either  by  the  too  fudden  omifiionof 
fermented  or  fpirituous  potation,  or  from  the  gradual  decay  of 
nature,  become  in  a certain  degree  paralytic  ; now  it  is.  obferv- 
ed  in  the  larger  mufcles  of  the  body,  when  one  fide  is  paralytic, 
the  other  is  more  frequently  in  motion,  owing  to  the  left  exp.n- 
diture  offenforial  power  in  the  paralytic  limbs  ; fo  in  thL  cafe 
the  other  part  of  the  abforbent  fyftem  acts  with  greater  force, 
or  with  greater  perfeverance,  in  confequence  of  the  paralyfis  of 
the  ladfteals  ; and  the  body  becomes  greatly  emaciated  in  a final  1 
time. 

I have  feen  feveral  patients  in  this  difeafe,  of  which  the  fol- 
lowing are  the  circumltances.  i.  They  were  men  about  fifty 
vears  of  age,  and  had  lived  freely  in  refpedt  to  fermented  liquors. 
i.  They  loft  their  appetite  to  animal  food.  3.  They  became 
fuddenly  emaciated  to  a great  degree.  4.  Their  (kins  were  dry 
and  rough.  5.  They  coughed  and  expectorated  with  difficulty 
a vifeid  phlegm.  6.  The  membrane  of  the  tongue  was  dry 
and  red,  and  liable  to  become  ulcerous. 

The  inability  to  digeft  animal  food,  and  the  confequent  difi- 
tafte  to  it,  generally  precede  the  dropfy,  and  other  difeafes, 
which  originate  from  fpifttuous  potation.  I iuppoie  when  the 
ftomach  becomes  inirritable,  that  there  is  at  the  lame  time  a de- 
ficiency of  gal  trie  acid  : hence  milk  feldom  agrees  with  thefe 
patients,  unlefs  ft  be  p rev  In  fly  curdled,  as  they  have  not  fuffi- 
cient  gaftric  acid  to  curdle  it ; and  hence  vegetable  food,  which 
is  itfelf  acefcent,  wiii  agree  with  their  ftomachs  longer  than  an- 
imal food,  which  requires  more  of  the  gaftric  act  J for  its  digcftion. 
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In  this  difeafe  the  fkin  is  ary  from  the  increafed  abforption  of 
the  cutaneous  lymphatics,  the  fat  is  abforbed  from  the  increafed 
abforption  of  the  cellular  lymphatics,  the  mucus  of  the  lungs 
h too  vifcid  to  be  eafily  fpit  up  by  the  increafed  abforption  of 
the  thinner  parts  of  it,  the  membrana  fneideriana  becomes  dry, 
covered  with  hardened  mucus,  and  at  length  becomes  inflamed 
and  full  of  apthse,  and  either  thefe  Houghs,  or  pulmonary  ulcers, 
terminate  the  fcene. 

II.  The  immediate  caufe  of  dropfy  is  the  paralyfis  of  fome 
other  branches  of  the  abforbent  fyitem,  which  are  called  lym- 
phatics, and  which  open  into  the  larger  cavities  of  the  body,  cr 
into  the  cells  of  the  cellular  memorane ; whence  thofe  cavities 
or  ceils  become  difteuded  with  the  fluid,  which  is  hourly  fecre- 
ted  into  them  for  the  purpo  e of  lubricating  their  furfaces.  As 
is  more  fully  explained  in  No.  5.  of  the  next  Section. 

As  thofe  lymphatic  vefiels  confift  generally  of  a long  neck  or 
mouth,  which  drinks  up  its  appropriated  fluid,  and  of  a conglob- 
ate gland,  in  which  this  fluid  undergoes  feme  change,  it  hap- 
pens, that  f imetimes  the  mo  ith  of  the  lymphatic,  and  fometimes 
the  belly  or  glandular  part  of  it,  becomes  totally  or  partially  par- 
alytic. In  the  former  cafe,  where  the  mouths  of  the  cutaneous 
lymphatics  become  torpid  or  quiefeent,  the  fluid  fecreted  on  the 
ikin  ceafes  to  be  abforbed,  and  erodes  the  flein  by  its  faline  acri- 
mony, and  produces  eruptions  termed  herpes,  the  difeharge  from 
which  is  as  lalt,  as  the  tears,  which  are  fecreted  too  fall  to  be  reab- 
forbed,  as  in  grief,  or  when  the  puncla  lacrymalia  are  obftru&ed, 
and  which  running  down  the  cheek  redden  and  inflame  the  ikin. 

When  the  mouths  of  the  lymphatics,  which  open  on  the  mu- 
cous membrane  of  the  noilrils,  become  torpid,  as  on  walking  into 
the  air  in  a frofty  morning  ; the  mucus,  which  continues  to  be  fe- 
creted, has  not  its  aqueous  and  faline  part  reabforbed  which  run- 
ning over  the  upper  lip  inflames  it,  and  has  a fait  tafte,  if  it  falls 
on  the  tongue. 

When  the  belly,  or  glandular  part  of  one  of  thefe  lymphatics, 
becomes  torpid,  the  fluid  abforbed  by  its  mouth  ftagnates,  and 
forms  a tumour  in  the  gland.  This  difeafe  is  called  the  fcrofula. 
If  thefe  glands  fuppurate  externally,  they  gradually  heal,  as  thofe 
of  the  neck  5 if  they  fuppurate  wuthout  an  opening  on  the  ex- 
ternal habit,  as  the  mefenteric  glands,  a heflic  fever  enfues,  which 
deftroys  the  patient ; if  they  fuppurate  in  the  lungs,  a pulmonary 
confumption  enfues,  which  is  believed  thus  to  differ  from  that 
defcribed  in  the  preceding  Section,  in  refpefh  to  its  feat  or  prox- 
imate caufe. 

It  is  remarkable,  that  matter  produced  by  fuppuration  will  He 
concealed  in  the  body  many  weeks,  or  even  months,  without  pro- 
ducing 
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ducing  he£Hc  fever  ; but  as  foon  as  the  wound  is  opened,  fo  as 
to  admit  air  to  the  furface  of  the  ulcer,  a hectic  fever  fupsrvenes, 
even  in  very  few  hours,  which  I formerly  conceived  to  be  owin* 
to  the  azotic  part  of  the  atmofphere  rather  than  to  the  oavvene ; 
becaufe  thofe  medicines,  which  contain  much  oxvgene,  as  the 
calces  or  oxydes  of  metals,  externally  applied,  greatly  contribute 
to  heal  ulcers  ; of  thefe  are  the  folutions  of  lead,  and  mercury, 
and  copper  in  acids,  or  their  precipitates  ; but  have  fince  believed 
it  to  be  owing  to  the  oxygene.  See  Ciafs  II.  1.  6.  7.  in  Vol.  II. 
of  this  work. 

Hence  when  wounds  are  to  be  healed  bv  the  firft  intension, 
as  it  is  called,  it  is  neceffary  carefully  to  exclude  the  air  from 
them.  Hence  we  have  one  came,  which  prevents  pulmon  iry  ul- 
cers from  healing,  which  is  their  being  perpetually  expofed  to  the 
air. 

Another  caufe  of  the  difficulty  of  healing  pulmonary  ulcers 
may  arife  from  the  inactivity  of  the  veflels  of  the  air-cells,  u hich 
are  covered  with  a membrane  differing  both  from  that  of  the  mu- 
cous membranes  of  other  cavities  of  the  body,  and  from  the  ex- 
ternal Ikin.  For  it  is  probable,  that  die  air-cells  alone  of  the 
lungs  conftitute  the  organ  of  refpiration,  and  not  the  internal  fur- 
faces  of  the  branching  veflels  of  the  trachea  which  lead  to  the 
air-cells.  And  from  a vegetable  analogy  mentioned  below  they 
probably  exhale  or  perfpirc  either  nothing  or  much  lefs  than  the 
furfaces  of  the  pulmonary  veflels,  which  lead  to  them.  Hence 
the  mucus,  which  in  common  coughs  or  fuperfkial  peripneumo- 
ny  is  fecreted  on  the  furface  of  the  branching  veflels  of  the  lungs, 
is  forced  up  in  coughing  by  the  air  behind  it,  which  is  haftily  ex- 
cluded from  the  air-cells,  and  flewly  inhaled  into  them.  But  if 
there  was  any  mucus  or  matter  formed  in  thefe  air-cells,  it  is  not 
eafy  to  underftand  how  it  could  be  brought  up  by'coughing,  as 
no  air  could  get  admittance  behind  it ; which  may  be  one  caufe 
of  the  difficulty  of  healing  pulmonary  ulcers  if  they  exift  on  the 
furface  of  the  air-cells  ; but  not  fo,  if  they  exift  in  the  veflels 
leading  to  the  air-cells,  as  after  a wound  with  a fword,  or  when 
a vomica  has  burft  after  a peripneumony. 

In  the  vegetable  fyftem,  I think,  there  can  be  no  doubt,  but 
that  the  upper  furface  of  the  leaves  couftitutes  the  organ  of  ref- 
piration, and  hi.  Bonnet  in  his  Ulage  des  Feuilles  ihows  by  a 
curious  experiment,  that  the  upper  furfaces  of  leaves  do  not  ex- 
hale half  fo  much  as  their  under  furfaces.  He  placed  the  ftaiks 
of  many  leaves  frefh  colletfted  into  glafs-tubes  filled  with  wa'cr, 
of  many  of  thefe  the  upper  furfaces  were  fmeared  witli  oil,  and. 
the  under  furfaces  of  many  others  of  them  ; and  he  umiormly 
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found  by  the  finking  of  the  water  in  the  tube;,  that  the  upper 
furfaces  exhaled  lei's  by  half  than  the  under  furfaces. 

Both  the  dark-eyed  patients,  which  are  affecfted  with  pulmo- 
nary ulcers  from  deficient  venous  abforption,  as  defcribed  in  Sec- 
tion XXVII.  2.  and  the  light-eyed  patients  from  deficient  lym- 
phatic abforption,  which  we  are  now  treating  of,  have  generally 
large  apertures  of  the  iris  3 tbefe  large  pupils  of  the  eyes  are  a 
common  mark  of  want  of  irritability  5 and  it  generally  happens, 
that  an  increafe  of  fenfibility,  that  is,  of  motions  in  confequence 
of  fen  ration,  attends  thefe  conftitutions.  See  Se£L  XXXI.  2. 
Whence  inflammations  may  occur  in  thefe  from  ftagnated  fluids 
more  frequently  than  in  thofe  conftitutions,  which  poffefs  more 
irritability  and  lefs  fenfibility. 

Great  expectations  in  refpeft  to  the  cure  of  confumptions, 
as  well  as  of  many  other  difeafes,  are  produced  by  the  very  in- 
genious exertions  of  Dr.  Beddoes  3 who  has  eftablilhed  an  ap- 
paratus for  breathing  various  mixtures  of  airs  or  gaffes,  at  the 
hot-wells  near  Briftol,  which  well  deferves  the  attention  of  the 
public. 

Dr.  Beddoes  very  ingenioufly  concludes,  from  the  florid  col- 
cur  of  the  blood  cf  confumptive  patients,  that  it  abounds  in  ox- 
ygene  3 and  that  the  rednefs  of  their  tongues,  and  lips,  and  the 
fine  blufti  of  their  cheeks,  fhew  the  prefence  of  the  fame  prin- 
ciple, like  flefh  reddened  by  nitre.  And  adds,  that  the  circum- 
ftance  of  the  confumptions  of  pregnant  women  being  flopped 
in  their  progrefs  during  pregnancy,  at  which  time  their  blood 
may  be  fuppofed  to  be  in  part  deprived  of  its  oxygene,  by  ox- 
ygenating the  blood  of  the  fcetus,  is  a forcible  argument  in  fa- 
vour of  this  theory  ; which  rnuft  foon  be  confirmed  or  con- 
futed by  his  experiments.  See  Effay  on  Scurvy,  Confumption, 
Sec.  by  Dr.  Beddoes.  Murray.  London.  Alfo  Letter  to  Br„ 
Darwin  by  the  fame.  Murray.  London. 
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SECT.  XXIX. 

ON  THE  RETROGRADE  MOTIONS  OF  THE  ABSORBENT  SYSTEM. 

I.  Account  of  the  abforbent  fyflem . II.  The  valves  of  the  abforbent 
veffels  may  fffcr  their  fluids  to  regurgitate  in  fome  difeafes.  III. 
Communication  from  the  alimentary  canal  to  the  bladder  by  means 
of  the  abforbent  Veffels.  IV-  The  phenomena  of  diabetes  explained. 
V.  1.  The  phenomena  of  dropfies  explained.  2.  Cafes  of  the  ife 
of  foxglove.  VI.  Of  cold fiveats.  VII.  Tranjlations  of  matter , 
of  chyle,  of  milk,  of  urine,  operation  of  purging  dru^s  applied  ex- 
ternally. VIII.  Circumflances  by  which  the  fluids,  that  are  ef- 
fufed  by  the  tetrograde  motions  of  the  abforbent  veflels,  are  do'hn- 
guijhed.  IX.  Retrograde  motions  of  vegeiab  'e  juices.  X.  Ob- 
jections anfwered.  XI.  The  caufes , which  induce  the  retrograde 
motions  of  animal  veffels,  and  the  medicines  by  which  the  natural 
motions  are  reflored. 

N.  B.  The  following  Section  is  a tranflation  of  a part  of  a Latin  the- 
fts written  by  the  late  Air.  Charles  Darwin,  which  was  printed 
with  his  prize-clifertation  on  a criterion  between  matter  and  mu- 
cus in  1780.  Sold  by  Cadell,  London. 

I.  Account  of  the  Abforbent  Syflem. 

1.  The  abforbent  fyflem  of  veffels  in  animal  bodies  confifts 
of  feveral  branches,  differing  in  refpefl  to  their  fituations,  and 
to  the  fluids,  which  they  abforb. 

The  inteftinal  abforbents  open  their  mouths  on  the  internal 
furfaces  of  the  intellines  ; their  office  is  to  drink  up  the  chyle 
and  che  orher  fluids  from  the  alimentary  canal ; and  they  are 
termed  lacleals,  to  diftinguiflr  them  from  the  other  abforbent  vei- 
fels,  which  have  been  termed  lymphatics. 

Thofe,  whofe  mouths  are  difperfed  on  the  external  fkin,  im- 
bibe a great  quantity  of  water  from  the  atmofphere,  and  a part 
of  the  perfpirable  matter,  which  does  not  evaporate,  and  are 
termed  cutaneous  abforbents. 

Thofe,  which  ariie  from  the  internal  furface  of  the  bronchia, 
and  which  imbibe  moifture  from  the  atmofphere,  and  a part  of 
the  bronchial  mucus,  are  called  pulmonary  abforbents. 

Thofe,  which  open  their  innumerable  mouths  into  the  cells  of 
the  whole  cellular  membrane  ; and  whofe  ufe  is  to  take  up  the 
fluid,  which  is  poured  into  thofe  cells,  after  it  has  done  its  of- 
fice there  ; may  be  called  cellular  abforbents. 

Thofe,  which  aril'e  from  the  internal  furfaces  cf  the  mem- 
branes. 
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branes,  which  line  the  larger  cavities  of  the  body,  as  the  thorax, 
abdomen,  fcrotum,  pericardium,  take  up  the  mucus  poured  in- 
to thofe  cavities  ; and  are  diftinguiffied  by  the  names  of  their  re- 
fpedfive  cavities. 

Whilft  thofe,  which  arife  from  the  internal  Surfaces  of  the 
urinary  bladder,  gall-bladder,  falivary  duds,  or  other  receptacles 
of  fecreted  fluids,  may  take  their  names  from  thofe  fluids  ; the 
thinner  parts  of  which  it  is  their  office  to  abforb  : as  urinary, 
bilious,  or  falivary  abforbents. 

2 Many  of  thcfe  abforbent  vefTels,  both  lacteals  and  lymphat- 
ics, like  flame  of  the  veins,  are  replete  with  valves  : which  ieem 
dcfigned  to  affift  the  progrefs  of  their  fluids,  or  at  leaf:  to  pre- 
vent their  regurgitation  ; where  they  are  fubjedbed  to  the  inter- 
mitted preflure  of  the  mufcular,  or  arterial  actions  in  their 
neighbourhood. 

Thefe  valves  do  not  however  appear  to  be  neceflary  to  all  the 
abforbents,  any  more  than  to  all  ‘the  veins  ; fines  they  are  not 
found  to  exift  in  the  abforbent  fyftem  of  fiffi  ; according  to  the 
difcoveries  of  the  ingenious,  and  much  lamented  Mr.  Hewfon, 
Philof.  Tranf.  v.  59,  Enquiries  into  the  Lymph.  Syft.  p.  94. 

3.  Thefe  abforbent  veflels  are  alfo  furniffied  with  glands, 
which  are  called  conglobate  glands  5 whofe  ufe  i . not  at  prefent 
fufficiently  inveftigated  ; but  it  is  probable  that  they  referable 
the  conglomerate  glands  both  in  ftrudture  and  in  ufe,  except  that 
their  abforbent  mouths  are  for  the  eonveniency  of  fituation  placed 
at  a greater  diftance  from  the  body  of  the  gland.  The  con- 
glomerate glands  open  their  mouths  immediately  into  the  fan- 
guiferous  veflels,  which  bring  the  blood,  from  whence  they  ab- 
forb their  refpeclive  fluids,  quite  up  to  the  gland  ; but  thefe 
conglobate  glands  colled!  their  adapted  fluids  from  very  diftant 
membranes,  or  cyfts,  by  means  of  mouths  furniffied'  with  long 
necks  for  this  purpofe  and  which  are  called  ladheals,  cr  lym- 
phatics. 

4.  The  fluids,  thus  colledfed  from  various  parts  of  the  body, 
pafs  by  means  of  the  thoracic  duff  into  the  left  fubclavian  near 
the  jugular  vein  ; except  indeed  that  thofe  collefted  from  the 
right  fide  of  the  head  and  neck,  and  from  the  right  arm,  are  car- 
ried into  the  right  fubclavian  vein  : and  fometimes  even  the 
lymphatics  from  the  right  fide  of  the  lungs  are  inferted  into 
the  right  fubclavian  vein  : whilft  thofe  of  the  left  fide  of  the 
head  open  but  juft  into  the  furnmit  of  the  thoracic  duff. 

5.  In  the  abforbent  fyftem  there  are  many  anaftomofes  of  the 
veflels,  which  feem  of  great  confequence  to  the  prefervation  of 
health.  Thefe  anaftomofes  are  difcovered  by  difiedbion  to  be 
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very  frequent  between  the  inteflinal  and  urinary  lymphatics,  as 
mentioned  by  Mr.  Hewfon,  (Phil.  Trarif.  v.  58.) 

6.  Nor  do  all  the  inteftinal  abforbents  feem  to  terminate  in  tire 
thoracic  du£l,  as  appears'  from  fome  curious  experiment  ; of  D. 
Munro,  who  gave  madder  to  fome  animals,  having  prcvicufly 
put  a ligature  on  the  thoracic  duel,  and  found  their  bones  and 
tire  ferum  of  their  blood  coloured  red. 

II.  The  Valves  of  the  Abforbent  Syfem  way  f fer  their  Fluids  to  re- 
gurgitate in  fome  Dfetifes. 

T.  The  many  valves,  which  occur  in  the  progrefs  of  the  lym- 
phatic and  lacteal  velTels,  would  feem  infuperable  obilades  to 
the  regurgitation  of  their  contents.  But  as  thefe  valves  are 
placed  in  veflels,  which  are  indued  with  life,  and  are  themfelves 
indued  .with  life  alfo  5 and  are  very  irritable  into  thofe  natural 
motions,  which  abforb,  or  propel  the  fluids  they  contain  ; it  is 
poffible,  in  fome  difeafes,  where  thefe  valves  or  veflels  are  Simu- 
lated into  unnatural  exertions,  or  are  become  paralytic,  that  dur- 
ing the  diaflole  of  the  part  of  the  veflel  to  which  the  valve  i , at- 
tached, the  valve  may  not  fo  completely  clofe,  as  to  prevent  the 
reiapfe  of  the  lymph  or  chyle.  This  is  rendered  more  probable, 
by  the  experiments  of  injedling  mercury,  or  water,  or  fuer,  or  by 
blowing  air  down  thefe  veflels  : all  which  pafs  the  valves  very 
eafily,  contrary  to  the  natural  courfe  of  their  fluids,  v -ben  the 
veflels  are  thus  a little  forcibly  dilated,  as  mentioned  by  Dr.  IT  1- 
ler,  Elem.  Phyfiol.  i.  iii.  f.  4. 

“ The  valves  of  the  thoracic  duel  are  few,  fome  afl’ert  they 
are  not  more  than  twelve,  and  that  they  do  not  very  accurately 
perform  their  office,  as  they  do  not  dole  the  whole  area  of  the 
dudl,  and  thence  may  permit  chyle  to  repafs  them  downxa  ds. 
In  living  animals,  however,  though  not  always,  yet  more  frequent- 
ly than  in  the  dead,  they  prevent  the  chyle  from  returning.  1 ns 
principal  of  thefe  valves  is  that,  which  prefides  o er  t is  in: ra- 
tion of  the  thoarcic  duel,  into  the  fubcJuvian  vein  5 m my  have 
believed  this  alfo  to  perform  the  oflice  ot  a valve,  both  to  admit 
the  chyle  into  the  vein,  and  to  preclude  the  blood  Tom-  entering 
the  duel  ; but  in  my  opinion  it  is  fcarcely  fuificient  lor  this  pur- 
pofe.”  Haller,  Elem.  Phyf.  t.  vii.  p.  226. 

2.  The  mouths  cf  the  lymphatics  feem  to  admit  water  to  pats 
through  them  after  death,  the  inverted  way,  easier  than  the 
ural  one  ; fince  an  inverted  bladder  readily  lets  out  the  water 
with  .which  it  is  filled  ; whence  it  maybe  inferred,  that  there  is 
no  obftacle  at  the  mouths  of  thefe  veflels  to  prevent  the  regurgi- 
tation of  their  contained  fluids. 
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I was  induced  to  repeat  this  experiment,  and  having  accurate* 
ly  tied  the  ureters  and  neck  of  a freih  ox’s  bladder,  I made  an 
opening  at  the  fundus  of  it  ; and  then,  having  turned  it  infide 
outwards,  filled  it  half  full  with  water,  and  was  furprifed  to  fee 
it  empty  itfelf  fo  haftily.  I thought  the  experiment  more  ap- 
pofite  to  my  purpofe  by  fufpending  the  bladder  with  its  neck 
downwards,  as  the  lymphatics  are  chiefly  fpread  upon  this  part 
of  it,  as  (hewn  by  Dr.  Watfon,  Fhilofi  Tranf.  v.  59.  p.  392. 

3.  In  fome  difeafes,  as  in  the  diabetes,  and  fcrofula,  it  is  prob- 
able the  valves  themfelves  are  difeafed,  and  are  thence  incapable 
of  preventing  the  return  of  the  fluids  they  fhould  fupport.  Thus 
the  valves  of  the  aorta  itfelf  have  frequently  been  found  fcirrhous, 
according  to  the  diffections  of  Monf.  Lieutaud,  and  have  given 
rife  to  an  interrupted  pulfe,  and  laborious  palpitations,  by  buffer- 
ing a return  of  part  of  the  blood  into  the  heart.  Nor  are  any 
parts  of  the  body  fo  liable  to  fcirrhofity  as  the  lymphatic  glands 
and  veffels,  infomuch  that  their  fcirrhofities  have  acquired  a dif- 
tinct  name,  and  been  termed  fcrofula. 

4.  There  are  valves  in  other  parts  of  the  body,  analogous  to 
thofe  of  the  abforbent  fyftem,  and  which  are  liable,  when  difeaf- 
ed, to  regurgitate  their  contents  : thus  the  upper  and  lower  orifi- 
ces of  the  ftomach  are  clofed  by  valves,  which,  when  too  great 
quantities  of  warm  water  have  been  drunk  with  a defign  to  pro- 
mote vomiting,  have  fometimes  refilled  the  utmoft  efforts  of  the 
abdominal  mufcles,  and  diaphragm  : yet,  at  other  times,  the  up. 
per  valve,  or  cardia,  eafily  permits  the  evacuation  of  the  contents 
of  the  ftomach  ; whilft  the  inferior  valve,  or  pylorus,  permits  the 
bile,  and  other  contents  of  the  duodenum,  to  regurgitate  into 
the  ftomach. 

5.  The  valve  of  the  colon  is  well  adapted  to  prevent  the  re- 
trograde motion  of  the  excrements  ; yet,  as  this  valve  is  pofi'efi- 
ed  of  a living  power,  in  the  iliac  pafiion,  either  from  fpafm,  or 
other  unnatural  exertions,  it  keeps  itfelf  open,  and  either  fuffers 
or  promotes  the  retrograde  movements  of  the  contents  of  the 
inteftines  below  ; as  in  ruminating  animals  the  mouth  of  the 
firft  ftomach  feems  to  be  fo  conftrucled,  as  to  facilitate  or  afiill 
the  regurgitation  of  the  food  ; the  rings  of  the  oeibphagus  after- 
wards contracting  themfelves  in  inverted  order.  De  Haen,  by 
means  of  a fyringe,  forced  fo  much  water  into  the  rectum  intei- 
tinum  of  a dog,  that  he  vomited  it  in  a full  ftream  from  his 
mouth  ; and  in  the  iliac  palficn  above  mentioned,  excrements 
and  clyfter  are  often  evacuated  by  the  mouth.  See  Section 
XXV.  15. 

6.  The  puntca  lacrymalia,  with  the  lacrymal  fack  and  nafal 
duel,  compofe  a complete  gland,  and  much  referable  the  iritef- 
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tinal  canal  : the  puncta  lacrymalia  are  abforbent  mouths,  that 
take  up  the  tears  from  the  eye,  when  they  have  done  their  of- 
fice there,  and  convey  them  into  the  noftrils  ; but  when  the  nat- 
al duff  is  obftrufled,  and  the  lacrymal  fack  diftended  with  its 
fluid,  on  preffure  with  the  finger  the  mouths  of  this  gland 
(pun£ta  lacrymalia)  will  readily  difgorge  the  fluid,  they  had  pre- 
vioufly  ablorbed,  back  into  the  eye. 

7.  As  the  capillary  veflels  receive  blood  from  the  arteries, 
and  feparating  the  mucus,  or  perfpirable  matter  from  it,  convev 
the  remainder  back  by  the  veins  ; thefe  capillary  veflels  are  a fee 
of  glands,  in  every  refpeft  flmilar  to  the  lecretory  veflels  of  the 
liver,  or  other  large  congeries  of  glands.  The  beginnings  of 
thefe  capillary  veflels  have  frequent  anaftomofis  into  each  other, 
in  which  circumftance  they  are  refembled  by  the  lucteals  ; and 
like  the  mouths  or  beginnings  of  other  glands,  they  are  a fet 
of  abforbent  veflels,  which  drink  up  the  blood  which  is  brought 
to  them  by  the  arteries,  as  the  chyle  is  drunk  up  by  the  lacteal s : 
for  the  circulation  of  the  blood  through  the  capillaries  is  proved 
to  be  independent  of  arterial  impulfe ; fince  in  the  blufh  of 
fharne,  and  in  partial  inflammations,  their  action  is  increaled, 
without  any  increafe  of  the  motion  of  the  heart. 

8.  Yet  not  only  the  mouths,  or  beginnings  of  thefe  anaflomo- 
fing  capillaries  are  frequently  feen  by  microl'copes,  to  regurgitate 
fome  particles  of  blood,  during  the  ftruggles  of  the  animal  ; but 
retrograde  motion  of  the  blood,  in  the  veins  of  thofe  animals, 
from  the  very  heart  to  the  extremity  of  the  limbs,  is  obfervabie, 
by  intervals,  during  the  dillrefies  of  the  dying  creature.  Haller, 
Elem.  Phyfiol.  t.  i.  p.  216.  Now,  as  the  veins  have  perhaps 
all  of  them  a valve  fomewhere  between  their  extremities  and 
the  heart,  here  is  ocular  dernonftration  of  the  fluids  in  this  difeai- 
ed  condition  of  the  animal,  repafling  through  venous  valves  : 
and  it  is  hence  highly  probable,  from  the  ftriclelt  analogy,  that 
if  the  courfe  of  the  fluids,  in  the  lymphatic  veflels,  could  be  inb- 
jefted  to  microfcopic  obfervation,  they  would  alio,  in  the  difea  - 
ed  Hate  of  the  animal,  be  feen  to  repafs  the  valves,  and  the 
mouths  of  thofe  veflels,  which  had  prevroufly  abforbed  them,  or 
promoted  their  progrelhon. 

Mr.  Cooper  relates  fome  curious  inflances  of  difeafed  valves 
of  the  abforbent  fyflem,  and  found  on  difledting  dogs,  v he  had 
died  fome  hours  after  he  had  put  a ligature  on  the  receptaculu  n 
chyli,  that  in  the  cellular  membrane  of  thofe  dogs,  which  had 
their  ftomachs  full  previous  to  the  application  oi  the  eg  . re, 
much  chyle  was  effufed  on  many  of  the  vifcera,  and  into  tire 
cellular  membrane  connecting  the  laminae  of  the  mefentery, 
and  on  the  anterior  fuvfaccs  of  the  pancreas,  and  cf  .he  kidney  s , 

part 


ABSORBENTS. 


243 


Sect.  XXIX.  3.  1. 

part  of  which  might  have  efcaped  from  a rupture  of  the  recep- 
taculum  chyli ; yet  other  parts  of  this  general  effufion  of  chyle 
muft  feem  to  have  been  occafioned  by  their  retrograde  action 
in  the  dying  ftate  of  the  animals.  Medical  Researches,  p.  106. 

There  is  a curious  cafe  of  ifchuria  related  by  Dr.  J.  Senter 
in  the  Tranfaelions  of  the  College  of  Philadelphia,  Vol.  I.  1793, 
which  continued  more  than  three  years,  daring  which  time,  if 
the  urine  was  not  drawn  off  by  a catheter,  it  was  frequently  void- 
ed by  vomiting,  and  fometimes  by  the  lkin  ; which  could  not 
be  accounted  for,  as  Dr.  Senter  juftly  obferves,  but  by  fuppo- 
ling  the  exiftence  of  the  retrograde  aftion  of  fome  parts  of  the 
lymphatic  fyftem. 

III.  Communication  from  the  Alimentary  Canal  to  the  Bladder , by 
means  of  the  Abfotbent  Veffels. 

Many  medical  philofophers,both  ancient  and  modern, have  fuf- 
petted  that  there  was  a nearer  communication  between  the  flom- 
ach  and  the  urinary  bladder,  than  that  of  the  circulation  : they 
were  led  into  this  opinion  from  the  great  expedition  with  which 
cold  water,  when  drurrk  to  excefs,  paffes  off  by  the  bladder  ; 
and  from  the  fimilarity  of  the  urine,  when  produced  in  this  hafty 
manner,  with  the  material  that  was  drunk. 

The  former  of  thefe  circumftances  happens  perpetually  to 
thofe  who  drink  abundance  of  cold  water,  when  they  are  much 
heated  by  exercife,  and  to  many  at  the  beginning  of  intoxication. 

Of  the  latter,  many  inftances  are  recorded  by  Etmuller,  t.  xi. 
p.  7 16.  where  Ample  water,  wine,  and  wine  with  fugar,  and 
emulfions,  were  returned  by  urine  unchanged. 

There  are  other  experiments,  that  feem  to  demonftrate  the 
exiftence  of  another  paffage  to  the  bladder,  befides  that  through 
the  kidneys.  Thus  Dr.  Kratzenftein  put  ligatures  on  the  ure- 
ters of  a dog,  and  then  emptied  the  bladder  by  a catheter  ; yet 
in  a little  time  the  dog  drank  greedily,  and  made  a quantity  of 
water,  (Difputat.  Morbor.  Halleri.  t.  iv.  p.  63.)  A fimilar  ex- 
periment is  related  in  the  Philofophical  Tranfactions,  with  the 
lame  event,  (No.  65,  67,  for  the  year  1670.) 

Add  to  this,  that  in  fome  morbid  cafes  the  urine  has  continu- 
ed to  pafs,  after  the  fuppuration  or  total  deftrutfion  of  the  kid- 
neys ; of  which  many  inftances  are  referred  to  in  the  Elem. 
Phyfiol.  t.  vii.  p.  379.  of  Dr.  Haller. 

From  all  which  it  muft  be  concluded,  that  fome  fluids  have 
paffed  from  the  ftomach  or  abdomen,  without  having  gone 
through  the  fanguiferous  circulation  : and  as  the  bladder  is  fup- 
phed  with  many  lymphatics,  asdefcribed  by  Dr.  Watfon,  in  the 
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Philof.  Tranf.v.  59.  p.  392.  and  as  no  other  veffels  open  into  it  be- 
Tides  thefe  and  the  ureters,  it  feerns  evident,  that  the  unnatural 
urine,  produced  as  above  defcribed,when  the  ureters  were  tied,  or 
the  kidneys  obliterated,  was  carried  into  the  bladder  by  the  retro- 
grade motions  of  the  urinary  branch  of  the  lymphatic  iyftem. 

The  more  certainlyto  afcertain  theexiftenceof  another  commu- 
nication between  the  ftomachand  bladder, befidesthatof  the  circu- 
lation, thefollowingexperiment  was  made,  to  which  I muftbeg  your 
patient  attention  : — A friend  of  mine  (June  14,  1772)  on  drink- 
ing repeatedly  of  cold  fmall  punch,  till  he  began  to  be  intoxica- 
ted, made  a quantity  of  colourlefs  urine.  He  then  drank  about 
two  drams  of  nitre  diiTolyed  in  fame  of  the  punch,  and  ate  about 
twenty  ftalks  of  boiled  afparagus  : on  continuing  to  drink  more 
of  the  punch,  the  next  urine  that  he  made  was  quite  clear,  and 
without  fmell  ; but  in  a little  time  another  quantity  was  made, 
which  was  not  quite  fo  colourlefs,  and  had  a ftrong  fmell  of  the 
afparagus  : he  then  loll  about  four  ounces  of  blood  from  the  arm. 

The  fmell  of  afparagus  was  not  at  all  perceptible  in  the  blood, 
neither  when  frelh  taken,  not  the  next  morning,  as  myfelf  and 
two  others  accurately  attended  to  \ yet  this  fmell  \»:as  ftrongly 
perceived  in  the  urine,  which  was  made  juft  before  the  blood 
was  taken  from  his  arm. 

Some  bibulous  paper,  moiftened  in  the  ferum  of  this  blood, 
and  buffered  to  dry,  (hewed  no  figns  of  nitre  by  its  manner  of 
burning.  But  fome  of  the  lame  paper,  moiftened  in  the  urine, 
and  dried,  on  being  ignited,  evidently  fhewed  the  prefence  of  ni- 
tre. This  blood  and  the  urine  ftood  fome  days  expofed  to  the 
fun  in  the  open  air,  till  they  were  evaporated  to  about  a fourth  of 
their  original  quantity,  and  began  to  ftink  : the  paper,  which 
was  then  moiftened  with  the  concentrated  urine,  (hewed  the  pref- 
ence of  much  nitre  by  its  manner  of  burning  ■,  whilft  that  moiff 
tened  with  the  blood  fhewed  no  fuch  appearance  at  all. 

Hence  it  appears,  that  certain  fluids  at  the  beginning  of  in- 
toxication, find  another  paffage  to  the  bladder  betides  the  long 
courfe  of  the  arterial  c:rculation  ; and  as  the  inteftinal  abforb- 
ents  are  joined  with  the  urinary  lymphatics  by  frequent  anafto- 
mol'es,  as  Hewfon  has  demonftrated  ; and  as  there  is  no  other 
road,  we  may  juftly  conclude,  that  thefe  fluids  pafs  into  the  blad- 
der by  the  urinary  branch  of  the  lymphatics,  which  has  its  mo- 
tions inverted  during  the  difeafed  dale  of  the  animal. 

A gentleman,  who  had  been  fome  weeks  affecled  with  jaun- 
dice, and  whofe  urine  was  in  confequence  of  a very  deep  yellow, 
took  fome  cold  fmall  punch,  in  which  was  diffolved  about  a 
dram  of  nitre  ; he  then  took  repeated  draughts  of  the  punch, 
and  kept  himfelf  in  a cool  room,  till  on  the  approach  of  flight 
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intoxication  he  made  a large  quantity  of  water  ; this  water  had  a 
flight  yellow  tinge,  as  might  be  expected  from  a fmall  admix- 
ture of  bile  fecreted  from  the  kidneys  ; but  if  the  whole  of  it 
•had  pafled  through  the  fanguiferous  yeffels,  which  were  now  re- 
plete with  bile  (his  whole  Ikin  being  as  yellow  as  gold)  would 
not  this  urine  alfo,  as  well  as  that  he  had  made  for  weeks  before, 
have  been  of  a deep  yellow  ? Paper  dipped  in  this  water,  and 
dried,  and  ignited,  fhewed  evident  marks  of  the  prefence  of  ni- 
tre, when  the  flame  was  blown  out. 

IV.  The  Phenomena  of  the  Diabetes  explained , and  of  fame  Diar- 
rhoeas. 

The  phenomena  of  many  difeafes  are  only  explicable  from 
fhe  retrograde  motions  of  feme  of  the  branches  of  the  lymphat- 
ic fyftem  ; as  the  great  and  immediate  flow  of  pale  urine  in  the 
beginning  of  drunkennefs  ; in  hyfteric  paroxyfms  ; from  being 
expofed  to  cold  air  ; or  to  the  influence  of  fear  or  anxiety. 

Before  we  endeavour  to  illuftrate  this  doctrine,  by  defenbing 
the  phenomena  of  thefe  difeafes,  we  muff  premife  one  circum- 
ftance  ; that  all  the  branches  of  the  lymphatic  fyftem  have  a cer- 
tain fympathy  with  each  other,  infomuch  that  when  one  branch 
is  ftimulated  into  unufual  kinds  or  quantities  of  motion,  fome 
other  branch  has  its  motions  either  increafed,  or  decreafed,  or 
inverted  at  the  fame  time.  This  kind  of  fympathy  can  only  be 
proved  by  the  concurrent  teftimony  of  numerous  faffs,  which 
'will  be  related  in  the  courfe  of  the  work.  I fhall  only  add  here, 
that  it  is  probable,  that  this  fympathy  does  not  depend  on  any 
communication  of  nervous  filaments,  but  on  habit  ; owing  to 
the  various  branches  of  this  fyftem  having  frequently  been  ftim- 
ulated into  aftion  at  the  fame  time. 

There  are  athoufand  inftances  of  involuntary  motions  aflociated 
in  this  manner  ; as  in  the  a£f  of  vomiting,  while  the  motions  of 
the  ftomach  and  cefophagus  are  inverted,  the  puifations  of  the 
arterial  fyftem  by  a certain  fympathy  become  weaker  ; and 
when  the  bowels  or  kidneys  are  ftimulated  by  poifon,  a ftone,  or 
inflammation,  into  more  violent  action  ; the  ftomach  and  cefoph- 
agus by  fympathy  invert  their  motions. 

1.  When  any  one  drinks  a moderate  quantity  of  vinous  fpir- 
it,  the  whole  fyftem  acts  with  more  energy  by  confent  with  the 
ftomach  and  inteftines,  as  is  feen  from  the  glow  on  the  Ikin,  and 
the  increafe  of  ftrength  and  activity  ; but  when  a greater  quan- 
tity of  this  inebriating  material  is  drunk,  at  the  fame  time  that 
the  lacteals  are  excited  into  greater  action  to  abforb  it  ; it  fre- 
quently happens,  that  the  urinary  branch  of  abforbents,  which  is 
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connected  with  the  lafteals  by  many  anaftomofes,  inverts  its  mo- 
tions, and  a great  quantity  of  pale  unanimalized  urine  is  dif- 
charged.  By  this  wife  contrivance  too  much  of  an  unnecefiary 
fluid  is  prevented  from  entering  the  circulation — This  may  be 
called  the  drunken  diabetes,  to  diltinguilh  it  from  the  other  tem- 
porary diabetes,  which  occur  in  hylteric  dileafes,  and  from  con- 
tinued fear  or  anxiety. 

2.  If  this  idle  ingurgitation  of  too  much  vinous  fpirit  be  dai- 
ly practifed,  the  urinary  branch  of  abforbents  at  length  gains  a 
habit  of  inverting  its  motions,  whenever  the  lacteals  are  much 
Simulated  ; and  the  whole  or  a great  part  of  the  chyle  is  thus 
daily  carried  to  the  bladder  without  entering  the  circulation,  and 
the  body  becomes  emaciated.  This  is  one  kind  of  chronic  dia- 
betes, and  may  be  diftinguifhed  from  the  others  by  the  tafte  and 
appearance  of  the  urine  ; which  is  fvveet,  and  of  the  colour  of 
whey,  and  may  bfe  .termed  the  chyliferous  diabetes. 

3.  Many  children  have  a limilar  depofition  of  chyle  in  their 
urine,  from  the  irritation  of  worms  in  their  inteftines,  which 
ftimulating  the  mouths  of  the  lacteals  into  unnatural  adtion,  the 
urinary  branch  of  the  abforbents  becomes  inverted,  and  carries 
part  of  the  chyle  to  the  bladder  : part  of  the  chyle  alfo  has  been 
carried  to  the  iliac  and  lumbar  glands,  of  which  Inftances  are 
recorded  by  Haller,  t.  vii.  225.  and  which  can  be  explained  on 
no  other  theory  : but  the  diffections  of  the  lymphatic  fyltem  of 
the  human  body,  which  have  yet  been  publilhecl,  are  not  fuffi- 
ciently  extenfive  for  our  purpofe  ; yet  if  we  may  reafon  from 
comparative  anatomy,  this  tranflation  of  chyle  to  the  bladder  is 
much  illuftrated  by  the  account  given  of  this  fyltem  of  veflels  in 
a turtle,  by  Mr.  Hewfon,  who  obferved,  “That  the  lacleals  near 
the  root  of  the  meJenterv  anaftomole,  fo  as  to  form  a net-work, 
from  which  feverul  large  branches  go  into  fome  confiderable 
lymphatics  lying  near  the  fpine  ; and  which  can  be  traced  al- 
rnofl  to  the. anus,  and  particularly  to  the  kidneys.  Philof* 
Tranf.  v.  59.  p.  199 — Enquiries,  p.  74. 

4.  At  the  fame  time  that  the  urinary  branch  of  abforbents,  in 
the  beginning  of  diabetes,  is  excited  into  inverted  aftion,  the 
cellular  branch  is  excited  by  the  fympathy  above  mentioned,  in- 
to more  energetic  action  ; and  the  fat,  that  was  before  depolited, 
is  reabforbed  and  thrown  into  the  blood  veflels  ; where  it  floats, 
and  was  miltaken  for  chyle,  till  the  late  experiments  of  the  inge- 
nious Mr.  Hewfon  demonitrated  it  to  be  fat. 

This  appearance  of  what  was  miltaken  for  chyle  in  the  blood, 
which  was  drawn  from  thefs  patients,  and  the  obitructed  liver, 
which  very  frequently  accompanies  this  difeaie,  lcems  to  have 
led  Dr.  Mead  to  fufpect  the  diabetes  was  owing  to  a defect  of 
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fanguification ; and  that  the  fcirrhofity  of  the  liver  was  the  orig- 
inal caufe  of  it : but  as  the  fcirrhus  of  the  liver  is  mod  frequent- 
ly owing  to  the  fame  caufes,  that  produce  the  diabetes  and  chop- 
lies  ; namely,  the  great  ufe  of  fermented  liquors  ; there  is  no 
wonder  they  Ihouid  exift  together,  without  being  the  confe- 
quence  of  each  other. 

5.  If  the  cutaneous  branch  of  abforbents  gains  a habit  of  being 
excited  into  ftronger  affion,  and  imbibes  greater  quantities  of 
xnoiflure  from  the  atmofphere,  at  the  fame  time  that  the  urina- 
ry branch  has  its  motions  inverted,  another  kind  of  diabetes  is 
formed,  which  may  be  termed  the  aqueous  diabetes.  In  this 
diabetes  the  cutaneous  abforbents  frequently  imbibe  an  amazing 
quantity  of  atmofpheric  moifture  •,  infomuch  that  there  are  au- 
thentic hiftories,  where  many  gallons  a day,  for  many  weeks  to- 
gether, above  the  quantity  that  has  been  drunk,  have  been  dif- 
charged  bv  urine. 

Dr.  Keil,  in  his  Medicina  Statica,  found  that  he  gained  eigh- 
teen ounces  from  the  moiit  air  of  one  night ; and  Dr.  Percival 
affirms,  that  one  of  his  hands  imbibed,  after  being  well  chafed, 
near  an  ounce  and  half  of  -water,  in  a quarter  of  an  hour. 

( TranfacL  of  the  College,  London,  vol.  ii.  p.  102.)  Home’s 
Medic.  Faffs,  p.  2.  feff.  3. 

Dr.  Rollo  in  his  work  on  Diabetes  has  {hewn,  that  one  patient, 
whom  he  weighed  after  being  ten  minutes  in  the  warm  bath, 
did  not  weigh  heavier  on  his  leaving  it.  Dr.  Currie,  I think, 
mentions  a fimilar  faff.  I fufpeft,  that  if  the  bath  be  made  very 
hot,  perhaps  much  above  animal  heat,  the  ■ bather  may  perfpire 
more  than  he  abforbs,  and  become  in  reality  lighter.  And  that 
in  a more  moderate  heat,  if  the  patient  has  been  previoufly  ex- 
haufted  by  abftinence  or  fatigue,  that  he  will  abforb  much  •,  but 
that  if  his  fyftem  be  already  full  of  fluids,  from  the  food  and  flu- 
ids, wffiich  he  has  previoufly  eaten  and  drunk,  he  may  net  abforb 
anything.  See  Clafs  I.  3.  2.  6. 

The  pale  urine  in  hyfterical  women,  or  which  is  produced  by 
fear  or  anxiety,  is  a temporary  complaint  of  this  kind  ; and  it 
would  in  reality  be  the  fame  difeafe,  if  it  was  confirmed  by  habit. 

6.  The  purging  ftools,  and  pale  urine,  occafioned  by  expofing 
the  naked  body  to  cold  air,  or  l'prinkling  it  with  cold  water,  orig- 
inate from  a fimilar  cauie  ; for  the  mouths  of  the  cutaneous 
lymphatics  being  fuddenly  expofed  to  cold  become  torpid,  and 
ceafe,  or  nearly  ceafe,  to  aft  ; whilft,  by  the  fympathy  above  de- 
feribed,  not  only  the  lymphatics  of  the  bladder  and  inteftines 

j ceafe  alfo  to  abforb  the  more  aqueous  and  faline  part  of  the  flu- 
i ids  fecreted  into  them  ; but  it  is  probable  that  thefe  lymphatics 
invert  their  motions,  and  return  the  fluids,  which  were  previ- 
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oufly  abforbed,  into  the  inteftines  and  bladder.  At  the  verv 
infiant  that  the  body  is  expofed  naked  to  the  cold  air,  an  unu- 
fual  movement  is  felt  in  the  bowels  ; as  is  experienced  by  bo 
going  into  the  cold  bath:  this  could  not  occur  from  an  obftr  ac- 
tion of  the  perfpirable  matter,  fmce  there  is  not  time  for  that 
to  be  returned  to  the  bowels  by  the  courfe  of  the  circulation. 

There  is  alfo  a chronic  aqueous  diarrhoea,  in  which  the  atmof- 
pheric  moifture,  drunk  up  by  the  cutaneous  and  pulmonary  lym- 
phatics, is  poured  into  the  inteftines,  by  the  retrograde  motions 
of  the  iaCteals.  This  difeafe  is  moil  fimilar  to  the  aqueous  di- 
abetes, and  is  frequently  exchanged  for  it : a diftinCt  inftance 
of  this  is  recorded  by  Benningerus,  Cent.  v.  Obf.  98.  in  which 
an  aqueous  diarrhoea  fucceeded  an  aqueous  diabetes,  and  deftroy- 
ed  the  patient.  There  is  a curious  example  of  this,  defcribed  by 
Sympfon  (De  Re  Medica) — “ A young  man  (fays  he)  was  feiz- 
ed  with  a fever,  upon  which  a diarrhoea  came  on,  with  great 
ftupor  ; and  he  refufed  to  drink  any  thing,  though  he  was 
parched  up  with  exceffive  heat  : the  better  to  fupply  him 
with  moifttrre,  I directed  his  feet  to  be  immerfed  in  cold  water  •, 
immediately  I obferved  a wonderful  decreafe  of  water  in  the  vef- 
fel,  and  then  an  impetuous  ftream  of  a fluid,  fcarcely  coloured, 
was  difcharged  by  ftool,  like  a cataraft.” 

7.  There  is  another  kind  of  diarrhoea,  which  has  been  called 
cceliaca  ; in  this  difeafe  the  chyle,  drunk  up  by  the  lacteals  of 
the  fmall  inteftines,  is  probably  poured  into  the  large  inteftines, 
by  the  retrograde  motions  of  their  lacteals  : as  in  the  chyliferous 
diabetes,  the  chyle  is  poured  into  the  bladder,  by  the  retrograde 
motions  of  the  urinary  branch  of  abforbents. 

The  chyliferous  diabetes,  like  this  chyliferous  diarrhoea,  pro- 
duces fudden  atrophy  ; fince  the  nourilhment,  which  ougiit  to 
fupply  the  hourly  wafte  of  the  body,  is  expelled  by  the  bladder, 
or  rettum  : whilft  the  aqueous  diabetes,  and  the  aqueous  diar- 
rhoea produce  exceffive  third  ; becaufe  the  moifture,  which  is 
obtained  from  the  atmofphere,  is  not  conveyed  to  the  thoracic 
receptacle,  as  it  ought  to  be,  but  to  the  bladder,  or  lower  inte:- 
tines  ; whence  the  chyle,  blood,  and  whole  fvftem  of  glands,  are 
robbed  of  their  proportion  of  humidity. 

8.  There  is  a third  fpecies  of  diabetes,  in  which  the  urine  is 
mucilaginous,  and  appears  ropy  in  pouring  it  from  one  veflei 
into  another  ; and  will  fometimes  coagulate  over  the  fire.  T irs 
difeafe  appears  by  intervals,  and  ceafes  again,  and  forms  to  be 
occafioned  by  a previous  dropfy  in  fome  part  of  the  bon'-- 
When  fuch  a collection  is  reabforbed,  it  is  not  always  returned 
into  the  circulation  ; but  the  fame  irritation  that  ftimulates  one 
lymphatic  branch  to  reabforb  the  depofited  fluid,  inverts  the 
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urinary  branch,  and  pours  it  into  the  bladder.  Hence  this  mu- 
cilaginous diabetes  is  a cure,  or  the  confequence  of  a cure,  of  a 
worfe  dil'eafe,  rather  than  a difeafe  itfelf. 

Dr.  Cotunnius  gave  half  an  ounce  of  cream  of  tartar,  every 
morning,  to  a patient,  who  had  tire  anafarca  ; and  ne  voided  a 
great  quantity  of  urine  •,  a part  of  which,  put  over  the  fire,  co- 
agulated, on  the  evaporation  of  half  of  it,  fo  as  to  look  like  the 
white  of  an  egg-  De  Ilchiade  Nervos. 

This  kind  of  diabetes  frequently  precedes  a dropfy  ; and  has 
this  remarkable  circumftance  attending  it,  that  it  generally  hap- 
pens in  the  night  ; as  during  the  recumbent  Hate  of  the  body, 
the  fluid,  that  was  accumulated  in  the  cellular  membrane,  or  in 
the  lungs,  is  more  readily  abforbed,  as  it  is  lefs  impeded  by  its 
gravity.  I have  feen  more  than  one  inftance  of  this  difeafe. 
Mr.  D.  a man  in  the  decline  of  life,  who  had  long  accuftomed 
himfdf  to  fpii  ituous  liquor,  had  fwelled  legs,  and  other  lymp- 
toms  of  approaching  anafarca  : about  once  in  a week  or  ten  days, 
for  feveral  months,  he  was  feized,  on  going  to  bed,  with  great 
general  uneafinefs,  which  his  attendants  relembled  to  an  hyfteric 
lit  ; and  which  terminated  in  a great  difeharge  of  vifeid  urine  ; 
his  legs  became  lefs  fwelled,  and  he  continued  in  better  health 
for  fome  days  afterwards.  I had  not  the  opportunity  to  try  if 
this  urine  would  coagulate  over  the  fire,  when  part  of  it  was 
evaporated,  which  I imagine  would  be  the  criterion  of  this  kind 
of  diabetes  -,  as  the  mucilaginous  fluid  depofited  in  the  cells  and 
cyfts  of  the  body,  which  have  no  communication  with  the  exter- 
nal air,  feems  to  acquire,  by  ftagnation,  this  property  of  coagula- 
tion by  heat,  which  the  fecreted  mucus  of  the  inteftines  and  blad- 
der do  not  appear  to  poflefs  ; as  I have  found  by  experiment : 
and  if  any  one  fhould  fuppofe  this  coagulable  urine  was  fepa- 
rated  from  the  blood  by  the  kidneys,  be  may  recollefb,  that  in  the 
moll  inflammatory  difeafes,  in  which  the  blood  is  moll  replete 
or  mod  ready  to  part  with  the  coagulable  lymph,  none  of  this 
appears  in  the  urine. 

9.  Different  kinds  of  diabetes  require  different  methods  of 
cure.  For  the  firll  kind,  or  chyiifercus  diabetes,  after  clearing 
the  flomach  and  inteftines,  by  ipecacuanha  and  rhubarb,  to 
evacuate  any  acid  material,  which  may  too  powerfully  ftimuiate 
the  mouths  of  the  la£leals,  repeated  and  large  dofes  of  tinfture 
of  cantharides  have  been  much  recommended.  The  fpeeilic 
ftimulus  of  this  medicine,  on  the  neck  of  the  bladder,  is  likely 
to  excite  the  numerous  abforbent  veffels,  which  are  fpread  on 
that  part,  into  ftronger  natural  adlions,  and  by  that  means  pre- 
vent their  retrograde  ones  ; till,  by  perlifting  in  the  ufe  of  the 
medicine,  their  natural  habits  of  motions  might  again  be  eftab- 
Vol.  I.  Ix  lifted. 
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lilhed.  Another  indication  of  cure,  requires  fuch  medicines,  as  by 
hning  the  inteftines  with  mucilaginous  fubftances,  or  with  fuch  a; 
conlilt  of  fmooth  particles,  or  which  chemically  deftroy  the  acri- 
mony of  their  contents,  may  prevent  the  too  great  aclion  of  the 
inteftinal  abforbents.  For  this  purpofe,  I have  found  the  earth 
precipitated  froma  folution  of  aium,bv  means  of  fixed  alcali, given 
in  the  dofe  of  half  a dram  every  fix  hours,  of  great  advantage, 
with  a few  grains  of  rhubarb,  fo  as  to  produce  a daily  evacuation. 

The  food  fhould  confift  of  materials  that  have  the  lealt  ftim- 
ulus,  with  calcareous  water,  as  of  Briftol  and  Matlock ; that  the 
mouths  of  the  lafteals  may  be  as  little  fiimulated  as  is  necetTary 
for  their  proper  abforption  ; left  with  their  greater  exertions, 
fliouW  be  conneGed  by-fympathy,  the  inverted  motions  cf  the 
Urinary  lymphatics. 

The  fame  method  may  be  employed  with  equal  advantage  i:r 
the  aqueous  diabetes,  fo  great  is  the  fympathy  between  the  lie;:: 
and  the  ftomach.  To  which,  however,  forne  application  to  the 
fie  in  might  be  ufefully  added  ; as  rubbing  the  patient  all  over 
with  oil,  to  prevent  the  too  great  addion  of  the  cutaneous  abforb- 
ents. Fknew  an  experiment  of  this  kind  made  upon  one  pa- 
tient with  apparent  advantage. 

The  mucilaginous  diabetes  will  require  the  fame  treatment, 
which  is  moll  efficacious  in  the  dropi'y,  and  will  be  deferibed  be- 
low. I inuft  add,  that  the  diet  and  medicines  above  mentioned, 
are  ftrongly  recommended  by  various  authors,  as  by  Morgan, 
Willis,  Harris,  and  Etmuller  $ but  more  hiftories  of  the  fuccelsful 
treatment  of  thefe  difeafes  are  wanting  to  fully  alcertain  the  mole- 
efficacious  methods  of  cure. 

In  a letter  from  Mr.  Charles  Darwin,  dated  April  24,  1778, 
Edinburgh,  is  the  fo.bfequent  paffage  : — u A man  who  had  long 
laboured  under  a diabetes  died  yefterday  in  the  clinical  ward. 
He  had  for  fome  time  drunk  four,  and  puffed  twelve  pounds  of 
fluid  daily  : each  pound  cf  urine  contained  an  ounce  of  iugar. 
lie  took,  without  confiderable  relief,  gum  kino,  fanguis  draconis 
melted  with  alum,  tinfiure  of  cantharides,  ifinglafs,  gum  arabic, 
crab’s  eyes,  fpirit  of  hart  [born,  and  eat  ten  or  fitteen  oyfters 
thrice  a dav.  • Dr.  Home,  having  read  my  thefts*  bled  him,  and 
found  that  neither  the  frefh  blood  nor  the  ferum  tafteu  fweet. 
His  body  was  opened  lifts  morning — every  vifeus  appeared  in  a 
found  and  natural  ftate,  except  that  the  left  kidney  had  a very 
fmall  pelvis,  and  that  there  was  a confiderable  enlargement  ci 
moft  of  the  mefenteric  lymphatic  glands.  I intend  to  infert  tnis 
in  my  thefis,  as  it  coincides  with  the  experiment,  where  fome 
afparagus  was  eaten  at  the  beginning  of  intoxication,  and  its 
fmell  perceived  in  the  urine,  though  not  in  the  blood. 
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The  following  cafe  of  chylirerous  diabetes  is  extracted  from 
dome  letter's  of  Mr.  Hughes,  to  whole  unremitted  care  the  in- 
firmary at  Stafford  for  many  years  was  much  indebted.  Dated 
Odtober  10,  1778. 

Richard  Davis,  aged  33,  a whitefmith  by  trade, had  drunk  hard 
by  intervals  •,  was  much  troubled  with  f wearing  of  his  hands, 
which  incommoded  him  in  his  occupation,  but  which  ceafed  on 
his  frequently  dipping  them  in  lime.  About  feven  months  ago 
he  began  to  make  large  quantities  of  wqter  ; his  legs  are  cedem- 
atous,  his. belly  tenfe,’  and  he  complains  of  a riling  in  his  throat, 
like  the  globus  hyflericus  t he  eats  twice  as  much  as  other  peo- 
ple, drinks  about  fourteen  pints  of  fm all  beer  a day,  befides  a 
pint  of  ale,  forne  milk-porridge,  and  a bafon  of  broth,  and  he 
makes  about  eighteen  pints  of  water  a day. 

He  tried  alum,  dragon’s  blood,  fteel,  blue  vitriol,  and  canthar- 
ides  in  large  quantities,  and  duly  repeated,  under  the  cure  of 
Dr.  Underhill,  but  without  any  effect ; except  that  on  the  dav 
after  he  omitted  the  cantharides,  he  made  but  twelve  pints  of 
water,  but  on  the  next  day  this  good  effedl  ceafed  again. 

November  21. — He  made  eighteen  pints  of  water,*and  he 
now,  at  Dr.  Darwin’s  requeft,  took  a grain  of  opium  every  four 
hours,  and  five  grains  of  aloes  at  night ; and  had  a flannel  fhirt 
given  him. 

22.  — Made  fixteen  pints.  23. — Thirteen  pints:  drinks  lefs. 

24.  — Increafed  the  opium  to  a grain  and  quarter  every  four 
hours : he  made  twelve  pints. 

25.  — -Increafed  the  opium  to  a grain  and  half : he  now  makes 
ten  pints ; and  drinks  eight  pints  in  a day. 

The  opium  was  gradually  increafed  during  the  next  fortnight, 
till  he  took  three  grains  every  four  hours,  but  without  any  fur- 
ther dimunition  of  his  water.  During  the  ufe  of  the  opium  he 
fweat  much  in  the  nights,  fo  as  to  have  large  drops  ftand  on  his 
face  and  all  over  him.  The  quantity  of  opium  was  then  grad- 
ually decreafed,  but  net  totally  omitted,  as  he  continued  to  take 
about  a grain  morning  and  evening. 

January  17. — He  makes  fourteen  pints  of  water  a day.  Dr. 
Underhill  now  directed  him  two  fcruples  of  common  refin  tritu- 
rated with  as  much  fugar,  every  fix  hours  ; and  three  grains  of 
opium  every  night. 

19.— Makes  fifteen  pints  of  water  : fweats  at  night. 

21. — Makes  feventeen  pints  of  water  ; has  twitchings  of  his 
limbs  in  a morning,  and  pains  of  his  legs  : he  now  takes  a dram 
of  refin  for  a dofe,  and  continues  the  opium. 

23.  — Water  more  coloured,  and  reduced  to  fixteen  pints,  and 
he  thinks  has  a brackifh  tafte. 

26. — •Wife?' 
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26.- — Water  reduced  to  fourteen  pint?. 

28. — Water  thirteen  pints  : he  continues  the  opium,  and 
takes  four  fcruples  of  the  refin  for  a dole. 

February  1. — AVater  twelve  pints. 

4. — Water  eleven  pints  : twitchings  lefs  ; takes  five  fcruples 
for  a dofe. 

8. — Water  ten  pints  : has  had  many  ftools. 

t 2. — Appetite  lefs  : purges  verv  much. 

After  this  the  refill  either  purged  him,  or  would  not  fray  on 
his  ftomach  ; and  he  gradually  relapfcd  nearly  to  his  former 
condition,  and  in  a few  months  funk  under  the  difeafe. 

October  3,  Mr.  Hughes  evaporated  two  quarts  of  the  water, 
and  obtained  from  it  four  ounces  and  half  of  a hard  and  brittle 
faccharine  rnafs,  like  treacle  which  had  been  fome  time  boiled. 
Four  ounces  of  blood,  which  he  took  from  his  arm  with  defign 
to  examine  it,  had  the  common  appearances,  except  that  the  fe- 
rum  refembled  cheefe-whey  ; and  that  on  the  evidence  of  fou: 
perfons,  two  of  whom  did  not  know  what  it  was  they  tafted,  the 
ferum  had  a faltl/Jj  tajie. 

From- hence  it  appears,  that  the  faccharine  matter,  with  which 
the  urine  of  tbefe  patients  fo  much  abounds,  does  not  enter  the 
blood-veffels  like  the  nitre  and  afparagus  mentioned  above  ; but 
that  the  procefs  of  digeftion  refembles  the  procefs  of  the  ger- 
mination of  vegetables,  or  of  making  barley  into  malt ; as  the 
vail  quantity  of  fugar  found  in  the  urine  mufl  be  made  from 
the  food  which  he  took  (which  was  double  that  taken  by  others), 
and  from  the  fourteen  pints  of  fmall  beer  which  he  drank.  And, 
fecondly,  as  the  ferum  of  the  blood  was  not  fweet,  the  chyle  ap- 
pears to  have  been  conveyed  to  the  bladder  without  entering  the 
circulation  bf  the  blood,  fince  fo  large  a quantity  of  fugar,  as 
was  found  in  the  urine,  namely,  twenty  ounces  a day,  could  not 
have  previoufly  exifted  in  the  blood  without  being  perceptible  to 
the  tafte. 

November  1.  Mr.  Hughes  diffolved  two  drams  of  nitre  in  a 
pint  of  a deco£tion  of  the  roots  of  afparagus,  and  added  to  it  two 
ounces  of  tinHuve  of  rhubarb  : the  patient  took  a fourth  part 
of  this  mixture  every  five  minutes,  till  he  had  taken  the  whole. 
— In  about  half  an  hour  he  made  eighteen  ounces  of  water, 
which  was  very  manifeftly  tinged  with  the  rhubarb  ; the  fmell 
of  afparagus  was  doubtful. 

Fie  then  loft  four  ounces  of  blood,  the  ferum  of  which  was 
not  fo  opaque  as  that  drawn  before,  but  of  a yellowifh  call,  as 
the  ferum  of  the  blood  ufually  appears. 

Paper,  dipped  three  or  four  times  in  the  tinged  urine  and  dri- 
ed again,  did  not  fcintillate  when  it  v.  as  fet  on  fire  ; but  when 
- the 
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the  flame  was  blown  out,  the  fire  ran  along  the  paper  for  half  an 
inch  ; which,  when  the  fame  paper  was  unimpregnated,  it 
would  not  do  ; nor  when  the  fame  paper  was  dipped  in  urine 
made  before  he  took  the  nitre,  and  dried  in  the  fame  manner. 

Paper,  dipped  in  the  ferum  of  the  blood  and  dried  in  tire  fame 
manner  as  in  the  urine,  did  not  fcintillate  when  the  flame  was 
blown  out,  but  burnt  exactly  in  the  fame  manner  as  the  fame 
paper  dipped  in  the  ferum  of  blood  drawn  from  another  perfon. 

This  experiment,  which  is  copied  from  a letter  of  Mr.  Hughes, 
as  weil  as  the  former,  feems  to  evince  tire  exigence  of  another 
paifagefrom  the  inteftin.es  to  the  bladder,  in  this  difeafe,  befides 
that  of  the  fanguiferous  fyftem  ; and  coincides  with  the  curious 
experiment  related  in  feftion  the  third,  except  that  t^e  fnrell  of 
the  afparagus  was  not  here  perceived,  owing  perhaps  to  the 
roots  having  been  made  ufe  of  inftead  of  the  head§. 

The  riflng  in  the  throat  of  this  patient,  and  the  twitchings  of 
his  limbs,  feem  to  indicate  fom.e  fimilarhy  between  the  diabetes 
and  the  hyfteric  difea  fe,  beiides  the  great  flow  of  pale  urine, 
which  is  common  to  them  both. 

Perhaps  if  the  mefenteric  glands  were  nicely  infpefled  in  the 
difiedions  of  thefe  patients  ; and  if  the  thoracic  duct,  and  the 
larger  branches  of  the  lacteals,  and  if  the  lymphatics,  which 
aril'e  from  the  bladder,  were  well  examined  by  injection,  or  by 
the  knife,  the  caufe  of  diabetes  might  be  more  certainly  under-, 
flood. 

The  opium  alone,  and  the  opium  with  the  refin,  feem  much 
to  have  ferved  this  patient,  and  might  probably  have  effeded  a 
cure,  if  the  difeafe  had  been  flighter,  or  the  medicine  had  been 
exhibited,  before  it  had  been  confirmed  by  habit  during  the  fev- 
en  months  it  had  continued.  The  increafe  of  the  quantity  of 
water  on  beginning  the  large  dofes  of  refm  was  probably  owing 
to  his  omitting  the  morning  dofes  of  opium. 

As  the  urine  in  chyliferous  diabetes  abounds  fo  much  with, 
faccharine  matter,  as  appears  from  the  above  cafe  of  Davis,  Dr. 
Rollo  has  ingenioufly  recommended  a diet  of  animal  food  alone  ; 
this,  with  a diminution  of  the  quantity  of  fluid,  which  the  pa- 
tient was  previoufly  accuftomed  to,  is  laid  to  have  changed  the 
quality  of  the  urine,  and  to  have  diminifhed  its  quantity.  See 
Part  If.  Clafs  I.  3.  2.  6.  of  this  work. 

V.  The  Phenomena  oj  Dropfies  explained, 

t.  Some  inebriates  have  their  paroxyfms  of  inebriety  termin- 
ated by  much  pale  urine,  or  profufe  fweats,  or  vomiting,  or 

ftools  j 


RETROGRADE 


-54 


Sect.  XXIX.  5. 


-ftools  ; others  have  their  paroxyfms  terminated  by  ftupor,  0: 
•deep,  without  the  above  evacuations. 

The  former  kind  of  thefe  inebriates  have  been  obferved  to  be 
more  liable  to  diabetes  and  dropfy  •,  and  the  latter  to  gout, 
gravel,  and  leprofy.  Evoe  ! attend  ye  bacchanalians  ! ftart  at 
this  dark  train  of  evils,  and  amid  your  nrsmodeft  jells,  and  idiot 
laughter,  recollect, 


Quern  Deus  vult  perdere,  prias  dement#. 


In  thofe  who  are  fubject  to  diabetes  and  dropfy,  the  abforbent 
veflelsare  naturally  more  irritable  than  in  the  latter  ; and  by  be- 
ing frequently  difturbed  or  inverted  by  violent  ftimulus,  and  by 
their  too  great  fympathy  with  each  other,  they  become  at  length 
either  entirely  paralytic,  or  are  only  fufceptible  of  motion  from 
the  ftimulus  of  very  acrid  materials  ; as  every  part  of  the  bodv, 
after  having  been  ufed  to  great  irritations,  becomes  lefs  affeCted 
by  frnaller  ones.  Thus  v/e  cannot  diftinguifh  objects  in  the 
flight,  for  feme  time  after  we  come  out  of  a ftrong  light,  though 
the  iris  is  prefenily  dilated  ; and  the  air  of  a fummer  evening 
appears  cold,  after  we  have  been  expofed  to  the  heat  of  the  day. 

There  are  no  cells  in  the  body,  where  dropfy  may  not  be  pro- 
duced, if  the  lymphatics  ceafe  to  abforb  that  mucilaginous  fluid, 
•which  is  perpetually  depefited  in  them,  for  the  purpofe  of  lubri- 
cating their  furfaces. 

If  the  lyjnphatic  branch,  which  opens  into  the  cellular  mem- 
brane, either  does  its  office  imperfectly,  or  not  all ; thefe  cells 
become  replete  with  a mucilaginous  fluid,  which,  after  it  has 
ftagnated  feme  time  in  the  cells,  will  coagulate  over  the  fire  ; 
and  is  erroneoufly  called  water.  Wherever  the  feat  of  this  dif- 
eafe  is,  (unlefs  in  the  lungs  or  other  pendent  vifeera)  the  mucilag- 
inous liquid  above  mentioned  will  fubfide  to  the  moil  depend- 
ing parts  of  the  body,  as  the  feet  and  legs,  when  thofe  are  lower 
than  the  head  and  trunk  ; for  all  thefe  cells  have  communica- 
tions with  each  other. 

When  the  cellular  abforbents  are  become  infenfible  to  their 
ufual  irritations,  it  moft  frequently  happens,  but  not  alwavs, 
that  the  cutaneous  branch  of  abforbents,  which  is  ftrictly  aftcci- 
a'ced  with  them,  fuffers  the  like  inability.  And  then,  as  no  wa- 
ter is  abforbed  from  the  atmofphere,  the  urine  is  not  only  lefs 
diluted  at  the  time  of  its  Accretion,  and  confequently  in  lei: 
quantity  and  higher  coloured  : but  great  thirft  is  at  the  fame 
time  induced,  for  as  no  water  is  abforbed  from  the  atmofphere 
to  dilute  the  chyle  and  blood,  the  laCteals  and  other  abforbent 
veflels,  which  have  not  loft  their  powers,  are  excited  into  more 
eonftant  or  more  violent  action,  to  fupp'y  this  deficiency  ; 
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■Whence  the  urine  becomes  dill  lefs  in  quantity,  and  of  a deeper 
colour,  and  turbid  like  the  yelk  of  an  egg,  owing  to  a greater  ab- 
sorption of  its  thinner  parts.  From  this  Stronger  action  of  thofe 
abforbents,  which  dill  retain  their  irritability,  the  fat  is  alfo  ab- 
forbed,  and  the  whole  body -becomes  emaciated.  This  increafed 
exertion  of  fame  branches  of  the  lymphatics,  while  others  are 
totally  or  partially  paralytic,  is  refemhled  by  What  condantly  oc- 
curs in  the  hemiplegia  when  the  patient  has  lod  the  ufe  of  the. 
limbs  on  one  fide,  lie  is  incefikntly  moving  thofe  of  the  other  * 
for  the  moving  power,  not  having  accefg  to  the  paralytic  limbs* 
becomes  redundant  in  thofe  which  are  not  difeafed. 

The  paucity  of  urine  and  third  cannot  be  explained  from  a 
greater  quantity  of  mucilaginous  fluid  being  depoflted  in  the 
cellular  membrane  : for  though  thefe  fymptoms  haye  continued 
many  weeks,  or  even  months,  this  coiledfion  frequently  does 
not  amount  to  more  than  very  few  pints.  Hence  alfo  the  dif- 
ficulty of  promoting  copious  fweats  in  anafarca  is  accounted  for, 
as  well  as  the  great  third,  paucity  of  urine,  and  lofs  of  fat  •,  fince, 
when  the  cutaneous  branch  of  abforbents  is  paralytic,  or  nearly 
fo,  there  is  already  too  fmall  a quantity  of  aqueous  fluid  in  the 
blood  : nor  can  thefe  torpid  cutaneous  lymphatics  be  readily  ex- 
cited into  retrograde  motions. 

Hence  likewife  we  underhand,  why  in  the  afeites,  and  fomef 
other  dropfles,  there  is  often  no  third,  and  no  paucity  of  urine  ; 
in  thefe  cafes  the  cutaneous  abforbents  continue  to  do  their  office. 

Some  have  believed,  that  dropfles  were  occafioned  by  the  in- 
ability of  the  kidneys,  from  having  only  obferved  the  paucity  of 
urine  ; and  haVe  thence  laboured  much  to  obtain  diuretic  medi- 
cines ; but  it  is  daily  obfervable,  that  thofe  who  die  of  a total  in- 
ability to  make  water,  do  not  become  dropfical  in  confequence 
of  it : Fernelius  mentions  one,  who  laboured  under  a perfect  fup- 
preflion  of  urine  during  twenty  days  before  his  death,  and  yet 
had  no  fymptoms  of  dropfy.  Pathol.  I.  vi.  c.  8.  From  the 
fame  idea  many  phyficians  have  redrained  their  patients  from 
drinking,  though  their  third  has  been  very  urgent ; and  fome 
cafes  have  been  publilhed,  where  this  cruel  regimen  has  been 
thought  advantageous : but  others  of  nicer  obfervation  are  of 
opinion,  that  it  has  always  aggravated  the  diftreffes  of  the  patient ; 
and  though  it  has  abated  Ills  fwellings,  yet  by  inducing  a fever  it 
has  hadened  his  diflolution.  See  Tranfadlions  of  the  College, 
London,  vol.  ii.  p.  235.  Cafes  of  Dropfy  by  Dr.  G.  Baker. 

The  cure  of  anafarca,  fo  far  as  reipefls  the  evacuation  of  the' 
accumulated  fluid,  coincides  with  the  idea  of  the  retrograde  ac- 
tion of  the  lymphatic  fyflem.  It  is  well  known  that  vomits,  and 
ether  drugs,  which  induce  fickneis  or  naufea,  at  the  fame-  time 
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that  they  evacuate  the  ftomach,  produce  a great  abforption  of 
the  lymph  accumulated  in  the  cellular  membrane.  In  the  op- 
eration of  a vomit,  not  only  the  motions  of  the  ftomach  and  du- 
odenum become  inverted,  but  alio  thofe  of  the  lymphatics  and 
laCbeals,  which  belong  to  them  ; whence  a great  quantity  of 
chyle  and  lymph  is  perpetually  poured  into  the  ftomach  and  in- 
ieftines,  during  the  operation,  and  evacuated  by  the  mouth. 
Now  at  the  fame  time,  other  branches  of  the  lymphatic  fyftem, 
viz.  thofe  which  open  on  the  cellular  membrane,  are  brought  in- 
to more  energetic  action,  by  the  fympathy  above  mentioned,  and 
an  increafe  of  their  abforption  is  produced. 

Hence  repeated  vomits,  and  cupreous  falts,  and  fmall  dofes  of 
fquili  or  foxglove,  are  to  efficacious  in  this  difeafe.  And  as  draf- 
tic  purges  a£b  alio  by  inverting  the  motions  of  the  iatftea!;  ; r.  id 
thence  the  other  branches  of  lymphatics  are  induced  into  more 
powerful  natural  aGcion,  by  fympathy,  and  drink  up  the  fluids 
from  all  the  cells  of  the  body  ■,  2nd  by  their  anaftomofes,  pour 
them  into  the  lafteal  branches  •,  which,  by  their  inverted  actions, 
return  them  into  the  inteftines  ; and  they  are  thus  evacu- 
ted  from  the  body  : — thefe  purges  alfo  are  ufed  with  fuccefs  in 
difeharging  the  accumulated  fluid  in  anafarca. 

II.  The  following  cafes  are  related  with  defign  to  afeertain 
the  particular  kinds  of  dropfy  in  which  the  digitalis  purpurea,  or 
common  foxglove,  is  preferable  to  fquili,  or  other  evacuants, 
and  were  fir  ft  publifhed  in  1780,  in  a pamphlet  entitled  Exper- 
iments on  mucilaginous  and  purulent  Matter,  &c.  Cadell.  Lon- 
don. Other  cafes  of  dropfy,  treated  with  digitalis,  were  after- 
wards publifhed  by  Dr.  Darwin  in  the  Medical  Tranfaclions, 
vol.  iii.  in  which  there  is  a miftake  in  refpecl  to  the  dole  of  the 
powder  of  foxglove,  which  fhoukl  have  been  from  five  grains  1.0 
one,  inftead  of  from  five  grains  to  ten. 

Anafarca  of  the  Lungs. 

1.  A lady,  between  forty  and  fifty  years  of  age,  had  been  in- 
clifpofed  fome  time,  was  then  feized  with  cough  and  fever,  and 
afterwards  expectorated  much  digefted  mucus.  This  expecto- 
ration fuddenly  ceafed,  and  a confiderable  difficulty  of  breathing 
i'upervened,  with  a pulfe  very  irregular  both  in  velocity  and 
ftrength  ; fhe  was  much  diftrefied  at  firft  lying  down,  and  at 
firft  rifing  ; but  after  a minute  or  two  bore  either  of  thofe  attitudes 
with  eafe.  She  had  no  pain  or  numbnefsin  her  arms  j flic  had 
no  heCtic  fever,  nor  any  cold  fhiverings,  and  the  urine  was  ia 
due  quantity,  and  of  the  natural  colour. 

The  difficulty  of  breathing  was  twice  confiderably  relieved  by 

I'm  ill 


Sect-  lllX.  5.  2. 


ABSORBENTS. 


257 


fmall  dofes  of  ipecacuanha,  which  operated  upwards  and  down- 
wards,  but  recurred  in  a few  days  : flhe  was  then  directed  a de- 
codlion  of  foxglove,  (digitalis  purpurea)  prepared  by  boiling  four 
ounces  of  the  frefh  leaves  from  two  pints  of  water  to  one  pint ; 
to  which  were  added  two  ounces  of  vinous  fpirit : Hie  took  three 
large  fpoonfuls  of  this  mixture  every  two  hours,  till  /he  had 
taken  it  four  times  ; a continued  ficknefs  fupervened,  with  fre- 
quent vomiting,  and  a copious  flow  of  urine  : thefe  evacuations 
continued  at  intervals  for  two  or  three  days,  and  relieved  the 
difficulty  of  breathing.— She  had  fome  relapi'es  afterwards,  which 
were  again  relieved  by  the  repetition  of  the  decoftion  of  foxglove. 

2.  A gentleman,  about  fixty  years  of  age,  who  had  been  ad- 
dicted to  an  immoderate  ufe  of  fermented  liquors,  and  had  been 
very  corpulent,  gradually  loft  his  ftrength  and  flefh,  had  great 
difficulty  of  breathing,  with  legs  fomewhat  fwelled,  and  a very 
irregular  pulfe.  He  was  very  much  diftrefed  at  firft  lying  down, 
and  at  firft  rifing  from  his  bed,  yet  in  a minute  or  two  was  eafy 
in  both  thefe  attitudes.  He  made  ftraw-coloured  urine  in  due 
quantity,  and  had  no  pain  or  numhnefs  of  his  arms. 

He  took  a large  fpoonful  of  the  decoction  of  foxglove,  as  above, 
every  hour,  for  ten  or  twelve  fucceffive  bouts,  had  inceflfant  fick- 
nefs for  about  two  days,  and  palled  a large  quantity  of  urine ; 
upon  which  his  breath  became  quite  eafy,  and  the  fweliing  of 
his  legs  fubfided  : but  as  his  whole  conftitution  was  already  fink- 
ing from  the  previous  intemperance  of  his  life,  he  did  not  lur- 
vive  more  than  three  or  four  months. 

Hydrops  Pericardii. 

3.  A gentleman  of  temperate  life  and  feduloiis  application  to 
bufinefs,  between  thirty  and  forty  years  of  age,  had  long  been 
fubject,  at  intervals,  to'  an  irregular  pulfe  : a few  months  ago  he 
became  weak,  with  difficulty  of  breathing,  and  dry  cough.  In 
this  fituation  a phyfician  of  eminence  directed  him  to  abftain  from 
all  animal  food  and  fermented  liquor,  during  which-  regimen  all 
his  complaints  increafed  5 he  now  became  emaciated,  and  total- 
ly loft  his  appetite  ; his  pulfe  very  irregular  both  in  velocity  and 
ftrength  ; with  great  difficulty'  of  breathing,  and  fome  fweliing 
of  his  legs  5 yet  he  could  lie  down  horizontally  in  his  bed,  though 
he  got  little  fleep,  and  pafled  a,  due  quantity  of  urine,  and  of  the 
natural  colour  : no  fullnefs  or  hardnefs  could  be  perceived  about 
the  region  of  the  liver  ; and  he  had  no  pain  or  numbnefs  in  his 
arms. 

One  night  he  had  a moft  profufe  fweat  all  over  his  body  and 
limbs,  which  quite  deluged  his  bed,  and  for  a day  or  two  forne- 
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what  relieved  his  difficulty  of  breathing,  and  his  pulfe  became 
lefs  irregular : this  copious  fweat  recurred  three  or  four  times  at 
the  intervals  of  five  or  fix  days,  and  repeatedly  alleviated  his 
fymptoms. 

He  was  directed  one  large  fpoonful  of  the  above  decoction  of 
foxglove  every  hour,  till  it  procured  fome  confiderable  evacua- 
tion : after  he  had  taken  it  eleven  fucceffive  hours  he  had  a 
few  liquid  {tools,  attended  with  a great  flow  of  urine,  which  lafi 
had  a dark  tinge,  as  if  mixed  with  a few  drops  of  blood  : he 
continued  lick  at  intervals  for  two  days,  but.  his  breath  became 
quite  eafy,  and  his  pulfe  quite  regular,  the  fwelling  of  his  legs 
difappeared,  and  his  appetite  and  fleep  returned. 

He  then  took  three  grains  of  white  vitriol  twice  a day,  with 
fome  bitter  medicines,  and  a grain  of  opium  with  five  grains  of 
rhubarb  every  night ; was  advifed  to  eat  flelh  meat,  and  fpice, 
as  his  ftomach  would  bear  it,  with  fmall  beer,  and  a few  glafies 
of  wine  ; and  had  iffues  made  in  his  thighs  ; and  has  fuffered 
no  relapfe. 

4.  A lady,  about  fifty  years  of  age,  had  for  fome  weeks  great 
difficulty  of  breathing,  with  very  irregular  pulfe,  and  confidera- 
ble general  debility : {he  could  lie  down  in  bed,  and  the  urine 
was  in  due  quantity  and  of  the  natural  colour,  and  {lie  had  no 
pain  or  numbnefs  of  her  arms. 

She  took  one  large  fpoonful  of  the  above  decoction  of  foxglove 
every  hour,  for  ten  or  twelve  fucceffive  hours ; was  fick,  and 
made  a quantity  of  pale  urine  for  about  two  days,  and  was  quite 
relieved  both  of  the  difficulty  of  breathing,  and  the  irregularity 
of  her  pulfe.  She  then  took  a grain  of  opium,  and  five  grains 
of  rhubarb,  every  night,  for  many  weeks  ; with  fome  flight  cha- 
lybeate and  bitter  medicines,  and  has  fuffered  no  relapfe. 

Hydrops  Thoracis . 

5.  A tradefman,  about  fifty  years  of.  age,  became  weak  and 
fhovt  of  breath,  efpecially  on  increafe  of  motion,  with  pain  in 
one  arm,  about  the  infertion  of  the  biceps  mufcle.  He  obferv- 
ed  he  fometimes  in  the  night  made  an  unufual  quantity  of  pale, 
water.  He  took  calomel,  alum,  and  peruvian  bark,  and  all  hit 
fymptoms  increafed  : his  legs  began  to  fwell  confiderably  ; h.  • 
breath  became  more  difficult,  and  he  could  not  lie  down  in  bee  ; 
but  all  this  time  he  made  a due  quantity  of  ftraw-coloure  i 
water. 

The  decoction  of  foxglove  was  given  as  in  the  preceding  ca- 
fes, which  operated  chiefly  by  purging,  and  feemed  to  relieve 
his  breath  for  a day  or  two  ; but  alfo  feemed  to  contribute  to 
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weaken  him. — He  became  after  fome  weeks  univerfally  dropfical, 
and  died  comatofe. 

6.  A young  lady  of  delicate  conftitution,  with  light  eyes  and 
hair,  and  who  had  perhaps  lived  too  abftemioully  both  in  refpedt 
to  the  quantity  and  quality  of  what  fhe  ate  and  drank,  was  feiz- 
ed  with  great  difficulty  of  breathing,  fo  as  to  threaten  immedi- 
ate death.  Her  extremities  were  quite  cold,  and  her  breath  ielt 
cold  to  the  back  of  one’s  hand.  She  had  no  fweat,  nor  could 
lie  down  for  a Angle  moment ; and  had  previoufly,  and  at  pref- 
ent,  complained  of  great  weaknefs  and  pain  and  numbnefs  of 
both  her  arms  -,  had  ho  fwelling  of  her  legs,  no  thirft,  water  in 
due  quantity  and  colour.  Her  After,  about  a year  before,  was 
afflicfted  with  fimilar  fymptoms,  was  repeatedly  blooded,  and  di- 
ed univerfally  dropfical. 

A grain  of  opium  was  given  immediately,  and  repeated  every 
fix  hours  with  evident  and  amazing  advantage  ; afterwards  a 
blifter,  with  chalybeates,  bitters,  and  eflential  oils,  were  exhibit- 
ed, but  nothing  had  fuch  eminent  effedl  in  relieving  the  difficul- 
ty of  breathing  and  coldnefs  of  her  extremities  as  opium,  by 
the  ufe  of  which  in  a few  weeks  file  perfectly  regained  her 
fiealth,  and  has  buffered  no  relapfe. 

Af cites. 

7.  A young  lady  of  delicate  conftitution  having  been  expo- 
fed  to  great  fear,  cold,  and  fatigue,  by  the  overturn  of  a chaife 
in  the  night,  began  with  pain  and  tumour  in  the  right  hypo- 
chondrium  : in  a few  months  a fluctuation  was  felt  throughout 
the  whole  abdomen,  more  diftinctly  perceptible  indeed  about  the 
region  of  the  ftomach  ; fince  the  integuments  of  the  lower  part 
of  the  abdomen  generally  become  thickened  in  this  difeafe  by  a 
degree  of  anafarca.  Her  legs  were  not  fwelled,  no  thirft,  water 
in  due  quantity  and  colour. — She  took  the  foxglove  fo  as  to  in- 
duce ficknefs  and  ftools,  but  without  abating  the  fwelling,  and 
was  obliged  at  length  to  fubmit  to  the  operation  of  tapping. 

8.  A man  about  fixty-feven,  who  had  long  been  accuftomed 
to  fpirituous  potation,  had  fome  time  laboured  under  afcites  j 
his  legs  fomewhat  fwelled  ; his  breath  eafy  in  all  attitudes  ; no 
appetite  ; great  thirft  ; urine  in  exceedingly  fmall  quantity,  very 
deep  coloured,  and  turbid  ; pulfe  equal.  He  took  the  foxgWe 
in  fuch  quantity  as  vomited  him,  and  induced  ficknefs  for  two 
days  ; but  procured  no  flow  of  urine,  or  diminution  of  his  fwell- 
ing  ; but  was  thought  to  leave  him  confiderably  weaker. 

9.  A corpulent  man,  accuftomed  to  a large  potation  of  fer- 
mented liquors,  had  vehement  cough,  difficult  breathing,  ana- 
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farca  of  his  legs,  thighs,  ;md  hands,  and  confiderable  tumour, 
with  evident  fluctuation  of  his  abdomen  ; his  pulfe  was  equal ; 
his  urine  in  final!  quantity,  of  deep  colour,  and  turbid.  Thefe 
fweliings  had  been  twice  confiderably  abated  by  draltic  cathar- 
tics. He  took  three  ounces  of  a decoction  of  foxglove  (made 
by  boiling  one  ounce  of  the  frefh  leaves  in  a pint  of  water)  every 
three  hours,  for  two  whole  days  ; it  then  began  to  vomit  and 
purge  him  violently,  and  promoted  a great  flow  of  urine  ; he 
was  by  thefe  evacuations  completely  emptied  in  twelve  hours. 
After  two  or  three  months  all  thefe  lymptoms  returned,  and 
were  again  relieved  by  the  ufe  of  the  foxglove  ; and  thus  in  the 
fpace  of  about  three  years  he  was  about  ten  times  evacuated, 
and  continued  all  that  time  his  ufual  potations  : excepting  at 
firlt,  the  medicine  operated  only  by  urine,  and  did  not  appear 
confiderably  to  weaken  him. — The  laft  time  he  took  it,  it  had 
no  effect  ; and  a few  weeks  afterwards  he  vomited  a great  quan- 
tity of  blood,  and  expired. 

QJJ  E R I E S. 

T.  As  the  firfl:  fix  of  thefe  patients  had  a due  difcharge  of 
urine,  and  of  the  natural  colour,  was  not  the  feat  of  the  difeafe 
confined  to  fome  part  of  the  thorax,  and  the  fwelling  of  the  legs 
rather  a fymptcm  of  the  obftrucled  circulation  of  the  blood, 
than  of  a paralyfis  of  the  cellular  lymphatics  of  thofe  parts  P 

When  the  original  difeafe  is  a general  anafarca,  do  not  the 
cutaneous  lymphatics  always  become  paralytic  at  the  fame  time 
with  the  cellular  ones,  by  their  greater  fympathy  with  each  oth- 
er ? and  hence  the  paucity  of  urine,  and  the  great  third,  didin- 
guifh  this  kind  of  dropfy  ? 

3.  In  the  anafarca  of  the  lungs,  when  the  difeafe  is  not  very 
great,  though  the  patients  have  confiderable  difficulty  of  breath- 
ing at  their  firfl  lying  down,  yet  after  a minute  or  two  their 
breath  becomes  eafy  again  ; and  the  fame  occurs  at  their  firil 
riling.  Is  not  this  owing  to  the  time  neceflarv  for  the  fluid  in 
the  cells  of  the  lungs  to  change  its  place,  fo  as  the  lead  to  incom- 
mode refpiration  in  the  new  attitude  ? 

4.  In  the  dropfy  of  the  pericardium  does  not  the  patient  bear 
the  horizontal  or  perpendicular  attitude  with  equal  eafe  ? Does 
this  c ire  urn  fiance  didmgttifh  the  dropfy  of  the  pericardium  from 
that  of  the  lungs  and  ct  the  thorax  ? 

5.  Do  the  ttniverfal  fweats  diftinguiffi  the  dropfy  of  the  peri- 
cardium, or  of  the  thorax  ? and  thofe,  which  cover  the  upper 
parts  of  the  body  only,  the  anafarsa  of  the  lungs  ? 

6.  When  in  the  dropfy  of  the  thora|,  the  patient  endeavours 
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to  lie  down,  does  not  the  extrayafated  fluid  comprefs  the  upper 
parts  of  the  bronchia,  and  totally  preclude  the  accefs  of  air  to 
ever  7 part  of  the  lungs  •,  whilft  in  the  perpendicular  attitude  the 
inferior  parts  of  the  lungs  only  are  compreflhd  ? Does  notfome- 
thing  fimilar  to  this  occur  in  the  anafarca  of  the  lungs,  when 
I he  difeafe  is  very  great,  and  thus  prevent  thofe  patients  alfo 
from  lying  down  ? 

7.  As  a principal  branch  of  the  fourth  cervical  nerve  of  the 
left  fide,  after  having  joined  a branch  of  the  third  and  of  the  fec- 
ond  cervical  nerves,  descending  between  the  fubclavian  vein  and 
artery,  is  received  in  a groove  formed  for  it  in  the  pericardium, 
and  is  obliged  to  make  a conflderable  turn  outwards  to  go  over 
the  prominent  part  of  it,  where  the  point  of  the  heart  is  lodged, 
in  its  courfe  to  the  diaphragm  ; and  as  the  other  phrenic  nerve 
of  the  right  fide  has  a itraight  courfe  to  the  diaphragm  ; and  as 
many  other  conflderable  branches  of  this  fourth  pair  of  cervical 
nerves  are  fpread  on  the  arms  j does  not  a pain  in  the  left  arm 
diftinguilh  a difeafe  of  the  pericardium,  as  in  the  angina  pedfo- 
ris,  or  in  the  dropfy  of  the  pericardium  ? and  does  not  a pain 
or  weaknels  in  both  arms  diftinguilh  the  dropfy  of  the  thorax  ? 

8.  Do  not  the  dropfies  of  the  thorax  and  pericardium  fre- 
quently exift  together,  and  thus  add  to  the  uncertainty  and  fa- 
tality of  the  difeafe  ? 

9.  Might  net  the  foxglove  be  ferviceable  in  hydrocephalus  in- 
tern us,  in  hydrocele,  and  in  white  fwellings  of. the  joints  l 

VI.  Of  (old  Sweats. 

There  have  been  hiftories  given,  of  chronical  immoderate 
fweatings,  which  bear  fome  analogy  to  the  diabetes.  Dr.  Willis 
mentions  a lady  then  living,  whofe  fweats  were  for  many  years 
fo  profufe,  that  all  her  bed-clothes  were  not  only  moiftened, 
but  deluged  with  them  every  night  5 and  that  many  ounces,  and 
fometimes  pints,  of  this  fweat,  were  received  in  veflels  properly- 
placed,  as  it  trickled  down  her  body.  He  adds,  that  fhe  had 
great  thirft,  had  taken  many  medicines,  and  fubmitted  to  various 
rules  of  life,  and  changes  of  climate,  but  Hill  continued  to  have 
thefe  immoderate  fweats.  Phannac.  ration,  de  fudore  anglico. 

Dr.  Willis  has  alfo  obferved,  that  the  fudqr  anglicanus  which 
apppared  in  England,  in  1483,  and  continued  till  1551,  was  in 
fome  refpeHs  fimilar  to  the  diabetes ; and  as  Dr.  Caius,  who 
faw  this  difeafe,  mentions  the  vifeidity,  as  well  as  the  quantity 
of  thefe  fweats,  and  adds,  that  the  extremities  were  often  cold, 
when  the  internal  parts  were  burnt  up  with  heat  and  thirfc, 
with  great  and  fpeedy  emayiatiop  ^nd  debiiity  : there  is  great 
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yeafon  to  believe,  that  the  fluids  were  abforbed  from  the  cells  of 
the  body  by  the  cellular  and  cyftic  branches  of  the  lymphatics, 
and  poured  on  the  fkin  by  the  retrograde  motions  of  the  cuta- 
neous ones. 

Sydenham  has  recorded,  in  the  flationary  fever  of  the  year 
1685,  the  vifcid  fweats  flowing  from  the  head,  which  were  prob- 
ably from  the  fame  fource  as  thofe  in  the  fweating  plague  above 
mentioned. 

It  is  very  common  in  dropfies  of  the  chefl  or  lungs'  to  have 
the  difficulty  of  breathing  relieved  by  copious  fweats,  flowing 
from  the  head  and  neck.  Mr.  P.  about  fifty  years  of  age,  had 
for  many  weeks  been  afflifled  with  anafarca  of  his  legs  and  thighs, 
attended  with  difficulty  of  breathing  ; and  had  repeatedly  been 
relieved  by  fquill,  other  bitters,  and  chalybeates. — One  night 
the  difficulty  of  breathing  became  fo  great,  that  it  was  thought 
he  muft  have  expired  ; but  fo  copious  a fweat  came  out  of  his 
head  and  neck,  that  in  a few  hours  fome  pints,  by  eflimation, 
were  wiped  off  from  thofe  parts,  and  his  breath  was  for  a time 
relieved.  This  dyfpnoea  and  thefe  fweats  recurred  at  intervals, 
and  after  fome  weeks  he  ceafed  to  exift.  The  fkin  of  his  head 
and  neck  felt  cold  to  the  hand,  and  appeared  pale  at  the  time  thefe 
fweats  flowed  fo  abundantly  ; which  is  a proof,  that  they  were 
produced  by  an  inverted  motion  of  the  abforbents  of  thofe  parts  ; 
for  fweats,  which  are  the  confequence  of  an  increafed  adlinn  of 
the  fanguiferous  fyflem,  are  always  attended  with  a warmth  of 
the  fkin,  greater  than  is  natural,  and  a more  florid  colour ; as 
the  fweats  from  exercife,  or  thofe  that  fucceed  the  cold  fits  of 
agues.  Can  any  one  explain  how  thefe  partial  fweats  fhould  re- 
lieve the  difficulty  of  breathing  in  anafarca,  but  by  fuppofing  that 
the  pulmonary  branch  of  abforbents  drank  up  the  fluid  in  the 
cavity  of  the  thorax,  or  in  the  cells  of  the  lungs,  and  threw  it  on 
the  fkin,  by  the  retrograde  motions  of  the  cutaneous  branch  ? 
for,  if  we  could  fuppofe,  that  the  increafed  aclion  of  the  cuta- 
neous glands  or  capillaries  poured  upon  the  fkin  this  fluid,  pre- 
vioufly  abforbed  from  the  lungs  ; why  is  not  the  whole  furface  of 
the  body  covered  with  fweat  ? why  is  not  the  fkin  warm  ? Add 
to  this,  that  the  fweats  above  mentioned  were  clammy  or  gluti- 
nous, which  the  condenfed  perfpirable  matter  is  not;  whence  it 
would  feem  to  have  been  a different  fluid  from  that  of  common 
perfpiration. 

Dr.  Dobfon,  of  Liverpool,  has  given  a very  ingenious  expla- 
nation of  the  acid  fweats,  which  he  obferved  in  a diabetic  patient 
— he  thinks  part  of  the  chyle  is  fecreted  by  the  fkin,  and  after- 
wards undergoes  an  acetous  fermentation. — Can  the  chyle  get 
thither,  but  by  an  inverted  motion  of  the  cutaneous  lymphatics  ? 
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in  the  fame  manner  as  Lt  is  carried  to  the  bladder,  by  the  inverted  . 
motions  of  the  urinary  lymphatics.  Medic.  Obfervat.  and 
Enq.  London,  vol.  v. 

Are  not  the  cold  fweats  in  fome  fainting  fits,  and  in  dying 
people,  ov/ing  to  an  inverted  motion  of  the  cutaneous  lymphat- 
ics ? for  in  thefe  there  can  be  no  increafed  arterial  or  glandular 
aftion. 

Is  the  difficulty  of  breathing,  arifing  from  anafarca  of  the  lungs, 
relieved  by  fweats  from  the  head  and  neck  ; whilft  that  difficul- 
ty of  breathing,  which  arifes  from  a dropfy  of  the  thorax,  or  peri- 
cardium, is  never  attended  with  thefe  fweats  of  the  head  ? and 
thence  can  thefe  difeafes  be  diftinguifhed  from  each  other  ? Do 
the  periodic  returns  of  nodlurnal  afthma  rife  from  a temporary 
dropfy  of  the  lungs,  collected  during  their  more  torpid  (late  in 
found  fleep,  and  then  re-abforbed  by  the  vehement  efforts  of  the 
difordered  organs  of  refpiration,  and  carried  off  by  the  copious 
fweats  about  the  head  and  neck  ? 

More  extenfive  and  accurate  diffeftions  of  the  lymphatic  fyf- 
tem  are  wanting  to  enable  us  to  unravel  thefe  knots  of  fcience. 

VII.  Tr (inflations  of  Matter , of  Chyle , of  Milk , of  Urine . Oper- 
ation of  purging  Drugs  applied  externally. 

1.  The  tranllations  of  matter  from  one  part  of  the  body  to 
another,  can  only  receive  an  explanation  from  the  dodirine  of 
the  occafional  retrograde  motions  of  fome  branches  of  the  lymph- 
atic fyftem  : for  how  can  matter,  abforbed  and  mixed  with  the 
whole  mafs  of  blood,  be  fo  haftily  collected  again  in  any  one 
part  ? and  is  it  not  an  immutable  law,  in  animal  bodies,  that 
each  gland  can  fecrete  no  other,  but  its  oWn  proper  fluid  ? which 
is,  in  part,  fabricated  in  the  very  gland  by  an  animal  procefs, 
which  it  there  undergoes  : of  thefe  purulent  tranllations  innu- 
merable and  very  remarkable  inftances  are  recorded. 

2.  The  chyle,  which  is  feen  among  the  materials  thrown  up 
by  violent  vomiting,  or  in  purging  (tools,  can  only  come  thither 
by  its  having  been  poured  into  the  bowels  by  the  inverted  mo- 
tions of  the  ladteals  : for  our  aliment  is  not  converted  into  chyle 
in  the  ftomach  or  inteftines  by  a chemical  procefs,  but  is  made 
in  the  very  mouths  of  the  labteals  ; or  in  the  mefenteric  glands  \ 
in  the  fame  manner  as  other  fecreted  fluids  are  made  by  an  ani- 
mal procefs  in  their  adapted  glands. 

Here  a curious  phrenomenon  in  the  exhibition  of  mercury  is 
worth  explaining  : — If  a moderate  dofe  of  calomel,  as  fix  or  ten 
grains,  be  fwallowed,  and  within  one  or  two  days  a cathartic  is 
given,  a falivation  is  prevented  : but  after  three  or  four  days,  a 
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falivation  having  come  on,  repeated  purges  every  day,  for  a week 
or  two,  are  required  to  eliminate  the  mercury  from  the  cor.ftitu- 
tion.  For  this  acrid  metallic  preparation,  being  abforbed  by  the 
mouths  of  the  laReals,  continues,  for  a time  ar  fled  by  the  mef- 
enteric  glands,  (as  the  variolous  or  venereal  p oifons  fwell  the 
fubaxillar  or  inguinal  glands)  : and,  during  the  operation  of  a 
cathartic,  is  returned  into  the  inteftines  by  the  inverted  action 
of  the  Iafleals,  and  thus  carried  out  of  the  fyftem. 

Hence  we  underhand  the  ufe  of  vomits  or  purges,  to  thofe 
who  have  fwallowed  either  contagious  cr  poifonous  materials, 
even  though  exhibited  a day  or  even  two  days  after  fuch  acci- 
dents ; namely,  that  by  the  retrograde  motions  of  the  lafleals 
and  lymphatics,  the  material  Hill  arrdfted  in  the  mefenteric,  or 
other  glands,  may  be  eliminated  from  the  body. 

3.  Many  inllances  of  milk  and  chyle  found  in  ulcers  are  giv- 
en by  Haller,  El.  Phyliol.  t.  vii.  p.  1 2,  23,  which  admit  of  no 
other  explanation  than  by  fuppofing,  that  the  chvle,  imbibed  by 
one  branch  of  the  ablorbent  fyftem,  was  carried  to  the  ulcer,  by 
the  inverted  motions  of  another  branch  of  the  fame  fyftem. 

4.  Mrs.  P.  on  the  fecond  day  after  delivery,  was  leized  with 
a violent  purging,  in  which,  though  opiates  mucilages,  the  bark, 
and  teftacea  were  profufely  ufed,  continued  many  days,  till  at 
length  fhe  recovered.  During  the  time  of  this  purging,  no  milk 
could  be  drawn  from  her  breads  ; but  the  ftools  appeared  like 
the  curd  of  milk  broken  into  fmall  pieces.  In  this  cate,  w-s  not 
the  milk  taken  up  from  the  follicles  of  the  pectoral  glands,  and 
thrown  on  the  inteftines,  by  a retrogreffion  of  the  inteftinal  a'b- 
forbents  ? for  how  can  we  for  a moment  fufpect  that  the  mucous 
glands  of  the  inteftines  could  feparate  pure  milk  from  the  blood  ? 
Dr.  Smellie  has  obferved,  that  loofe  ftools,  mixed  with  milk, 
which  is  curdled  in  the  inteftines,  frequently  relieves  the  tur- 
gefcency  of  the  breads  of  thofe  who  ftudioully  repel  their  milk. 
Cafes  in  Midwifery,  43,  No.  2.  1. 

5.  J.  F.  Meckel  obferved  in  a patient,  whole  urine  was  :n  fmall 
quantity  and  high  coloured,  that  a copious  fweat  under  the  arm- 
pits,  of  a perfectly  urinous  fmell,  ftained  the  linen  - which  ceal- 
ed  again  when  the  ufual  quantity  of  urine  was  dilcharged  by  the 
urethra.  Here  we  muft  believe  from  analogy,  that  the  urine 
was  firft  fecreted  in  the  kidneys,  then  re-abforbed  by  the  inures  1- 
ed  a£lion  of  the  urinary  lymphatics,  and  lately  carried  to  die  ax- 
illae by  the  retrograde  motions  of  the  lymphatic  branches  of 
thofe  parts.  As  in  the  jaundice  it  is  neceflary,  that  ; he  bile 
thou  id  iirft  be  fecreted  by  the  liver,  and  re-abforbed  into  he  cir- 
culation, to  produce  the  yellownefs  of  the  Ikin  ; as  was  tor  n- 
erlv  demonftrated  by  the  late  Dr.  Munro,  (Edin.  Medical  E - 
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fays)  and  if  in  this  patient  the  urine  had  been  reabforbed  into 
the  mafs  of  blood,  as  the  bile  in  the  jaundice,  why  was  it  not  de- 
tected in  other  parts  of  the  body,  as  well  as  in  the  arm-pits  ? 

6.  Cathartic  and  vermifuge  medicines  applied  externally  to 
the  abdomen,  feem  to  be  taken  up  by  the  cutaneous  branch  of 
lymphatics,  and  poured  on  the  inteftines  by  the  retrograde  mo- 
tions of  the  ladteals,  without  having  palled  the  circulation. 

For  when  the  draftic  purges  are  taken  by  the  mouth,  they  ex- 
cite the  lateals  of  the  inteftines  into  retrograde  motions,  as  ap- 
pears from  the  chyle,  which  is  found  coagulated  among  the  fae- 
ces, as  was  (hewn  above,  (fe£f.  2 and  4.)  And  as  the  cutaneous 
lymphatics  are  joined  with  the  lateals  of  the  inteftines,  by  fre- 
quent anaftomofes  ; it  would  be  more  extraordinary,  when  a 
ftrong  purging  drug,  abforbed  by  the  Ikin,  is  carried  to  the  anaf- 
tomofing  branches  of  the  lateals  unchanged,  if  it  fhould  not 
excite  them  into  retrograde  action  as  efficacioully,  as  if  it  was 
taken  by  the  mouth,  and  mixed  with  the  food  of  the  ftomach. 

VIII.  Circumflances  by  which  the  Fluids , that  are  ejfufed  by  the 

Retrograde  Motions  of  the  Abforbetit  VeJJels,  are  d'jlinguijhed. 

I.  We  frequently  obferve  an  unfual  quantity  of  mucus  or 
other  fluids  in  fome  difeafes,  although  the  action  of  the  glands, 
by  which  thofe  fluids  are  feparated  from  the  blood,  is  not  un- 
ufually  increafed  •,  but  when  the  power  of  abforption  alone  is  di- 
minilhed.  Thus  the  catarrhal  humour  from  the  noftrils  of 
fome,  who  ride  in  frofty  weather  ; and  the  tears,  which  run 
down  the  cheeks  of  thofe,  who  have  an  obftruction  of  the  punc- 
ta  lacrymalia  ; and  the  ichor  of  thofe  phagedenic  ulcers,  which 
are  not  attended  with  inflammation,  are  all  inftances  of  this  cir- 
cumftance. 

Thefe  fluids  however  are  eafily  diftinguifbed  from  others  by 
their  abounding  in  ammoniacal  or  muriatic  faits  5 whence  they 
inflame  the  circumjacent  fkin  : thus  in  the  catarrh  the  upper  lip 
becomes  red  and  fwelled  from  the  acrimony  of  the  mucus,  and 
patients  complain  of  the  faltnefs  of  its  tafte.  The  eves  and 
cheeks  are  red  with  the  ccrrofive  tears,  and  the  ichor  of  fome 
herpetic  eruptions  erodes  far  and  wide  the  contiguous  parts,  and 
is  pungently  fait  to  the  tafte,  as  fome  patients  have  informed  me. 

Whilft,  on  the  contrary,  thofe  fluids,  which  are  effufed  by 
the  retrograde  action  of  the  lymphatics,  are  for  the  molt  part 
mild  and  innocent  ; as  water,  chyle,  and  the  natural  mucus  : 
or  they  take  their  properties  from  the  materials  previoufly  ab- 
forbed, as  in  the  coloured  or  vinous  urine,  or  that  fcented  with 
afparagus,  defcribed  before. 
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2.  Whenever  the  fecretion  of  any  fluid  is  increased,  there  is 
at  the  fame  time  an  increafed  heat  in  the  part ; for  the  fecreted 
fluid,  as  the  bile,  did  not  previoufly  exift  in  the  mafs  of  blood, 
but  a new  combination  is  produced  in  the  gland.  Now  as  folu- 
tions  are  attended  with  cold,  fo  combinations  are  attended  with 
heat  •,  and  it  is  probable  the  fum  of  the  heat  given  out  by  all  the 
fecreted  fluids  of  animal  bodies  may  be  the  caufe  of  their  gen- 
eral heat  above  that  of  the  atmofphere. 

Hence  the  fluids  derived  from  increafed  fecretions  are  read- 
ily diftinguifhed  from  thofe  originating  from  the  retrograde  mo- 
tions of  the  lymphatics  : thus  an  increafe  of  heat  either  in  the 
difeafed  parts,  or  diffufed  over  the  whole  body,  is  perceptible, 
when  copious  bilious  ftools  are  confequent  to  an  inflamed  liver  ; 
or  a copious  mucous  fldivation  from  the  inflammatory  angina. 

3.  When  any  fecreted  fluid  is  produced  in  an  unufual  quanti- 
ty, and  at  the  fame  time  the  power  of  abforpticn  is  increafed  in 
equal  proportion,  not  only  the  heat  of  the  gland  becomes  more 
intenfe,  but  the  fecreted  fluid  becomes  thicker  and  milder,  its 
thinner  and  faline  parts  being  re-abforbed  : and  thefe  are  dif- 
tinguifhable  both  by  their  greater  confiftence,  and  by  their  heat, 
from  the  fluids,  which  are  effufed  by  the  retrograde  motions  of 
the  lymphatics  ; as  is  obfervable  towards  the  termination  of  gon- 
orrhoea, catarrh,  chincough,  and  in  thofe  ulcers,  which  are  faid 
to  abound  with  laudable  pus. 

4.  When  chyle  is  obferved  in  {tools,  or  among  the  materials 
ejected  by  vomit,  we  may  be  confident  it  mult  have  been 
brought  thither  by  the  retrograde  motions  of  the  laCteals  ; for 
chyle  does  not  previoufly  exift  amid  the  contents  of  the  intef- 
tines,  but  is  nude  in  the  very  mouths  of  the  lacteals,  as  was  be- 
fore explained. 

5.  When  chyle,  milk,  or  other  extraneous  fluids  are  found  in 
the  urinary  bladder,  or  in  any  other  excretory  receptacle  of  a 
gland  •.  no  one  can  for  a moment  believe,  that  thefe  have  been 
collected  from  the  mafs  of  blood  by  a morbid  fecretion,  as  it  con- 
tradicts all  analogy. 

Aurea  dura 

Mala  fsrant  q’JcrCus  ? Marcitco  floreat  alnus? 

Finguia  corticious  fudent  eleftra  myri ck  ? 

Virgil. 

XX.  Retrograde  Motions  of  Vegetable  Juices. 

There  are  befides  feme  motions  of  the  fap  of  vegetables, 
which  bear  analogy  to  our  prefent  fubject  ; and  as  the  vegeta- 
ble tribes  are  by  many  philofophers  held  to  be  inferior  animals, 
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it  may  be  a matter  of  curiofity  at  leaft  to  obferve,  that  their  ab- 
forbent  veffels  feem  evidently,  at  times,  to  be  capable  of  a retro- 
grade motion.  Mr.  Perault  cut  off  a forked  branch  of  a tree, 
with  the  leaves  on  ; and  inverting  one  of  the  forks  into  a veffei 
of  water,  obferved,  that  the  leaves  on  the  other  branch  continu- 
ed green  much  longer  than  thoie  of  a fimilar  branch,  cut  off 
from  the  fame  tree  5 which  {hews,  that  the  water  from  the  vef- 
fel  was  carried  up  one  part  of  the  forked  branch,  by  the  retro- 
grade motion  of  its  veflels,  and  fupplied  nutriment  tome  time  to 
the  other  part  of  the  branch,  which  was  out  of  the  water.  And 
the  celebrated  Dr.  Hales  found,  by  numerous  very  accurate  ex- 
periments, that  the  fap  of  trees  rofe  upwards  during  the  warmer 
hours  of  the  day,  and  in  part  defeen-ded  again  during -the  cooler 
ones.  Vegetable  Statics. 

It  is  well  known  that  the  branches  of  willows,  and  of  many 
other  trees,  will  either  take  root  in  the  earth  or  ingraft  on  other 
trees,  fo  as  to  have  their  natural  direction  inverted,  and  yet  flour- 
ifh  with  vigour. 

Dr.  Hope  has  alfo  made  this  pleafing  experiment,  after  the 
manner  of  Hales — he  has  placed  a forked  branch,  cut  from  one 
tree,  ere£t  between  two  others  then  cutting  off  a part  of  the 
bark  from  one  fork  applied  it  to  a fimilar  branch  of  one  of  the 
trees  in  its  vicinity  ; and  the  fame  of  the  other  fork  ; fo  that  a 
tree  is  feen  to  grow  fulpended  in  the  air,  between  two  other 
trees  ; which  fupply  their  fofter  friend  with  due  nourifhment. 

Miranturque  aovas  frondes,  et  non  fua  poma.  ' 

All  thefe  experiments  clearly  evince,  that  the  juices  of  vege- 
tables can  occafionally  pafs  either  upwards  or  downwards  in 
their  abforbent  fyftem  of  veffels. 

X.  Objections  anfwered. 

The  following  experiment,  at  firft  view,  would  feem  to  in- 
validate this  opinion  of  the  retrograde  motions  of  the  lymphat'ie 
veffels,  in  fome  difeafes. 

About  a gallon  of  milk  having  been  given  to  a hungry  fwine,he 
was  buffered  to  live  about  an  hour,  and  was  then  killed  by  a Broke 
or  two  on  his  head  with  an  axe. — On  opening  his  belly  the  lac- 
teals  were  well  feen  filled  with  chyle  ; on  irritating  many  of 
the  branches  of  them  with  a knife,  they  did  not  appear  to  emp- 
ty rhemfelves  haftily  ; but  they  did  however  carry  forwards 
their  contents  in  a little  time. 

I then  paffed  a ligature  round  feveral  branches  of  ladleals, 
and  irritated  them  much  with  a knife  beneath  the  ligature,  bur 
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could  not  make  them  regurgitate  their  contained  fluid  into  the 
bowels. 

I am  not  indeed  certain,  that  the  nerve  was  not  at  the  fame 
time  included  in  the  ligature,  and  thus  the  lymphatic  rendered 
unirritable  or  lifelels  ; but  this  however  is  certain,  that  it  is  not 
any  quantity  of  any  flimul  us,  which  induces  the  vefiels  of  animal 
bodies  to  revert  their  motions  ; but  a certain  quantity  of  a cer- 
tain ftimulus,  as  appears  from  wounds  in  the  ftomach,  which  do 
not  produce  vomiting  ; and  wounds  of  the  inteftines,  which  do 
not  produce  the  cholera  morbus. 

At  Nottingham,  a few  years  ago,  two  fhosmakers  quarrelled, 
and  one  of  them  with  a knife,  which  they  ufe  in  their  occupation, 
ftabbed  his  companion  about  the  region  of  the  ftomach.  Gn 
opening  the  abdomen  of  the  wounded  man  after  his  death  the 
food  and  medicines  he  had  taken  were  in  part  found  in  the  cav- 
ity of  the  belly,  on  the  outfide  of  the  bowels  •,  and  there  was  a 
•wound  about  half  an  inch  long  at  the  bottom  of  the  ftomach  ; 
which  I fuppofe  was  diftended  with  liquor  and  rood  at  the  time 
of  the  accident  ; and  thence  was  more  liable  to  be  injured  at  its 
bottom  ; but  during  the  whole  tirdk  he  lived,  which  was  about 
ten  days,  he  had  no  efforts  to  vomit,  nor  ever  even  complained  of 
being  lick  at  the  ftomach  ! Other  cafes  fimilar  to  this  are  men- 
tioned in  the  philofophical  tranfadlions. 

Thus,  if  you  vellicate  the  throat  with  a feather,  naufea  is  pro- 
duced -,  if  you  wound  it  with  a penknife,  pam  is  induced,  but 
not  ficknefs.  So  if  the  foies  of  the  feet  of  children  or  their  arm- 
pits  are  tickled,  convulfive  laughter  is  excited,  which  ceates  the 
moment  the  hand  is  applied,  fo  as  to  rub  them  more  forcibly. 

The  experiment  therefore  above  related  upon  the  iacleals  of 
a dead  pig,  which  were  included  in  a Uriel  ligature,  proves 
nothing  ; as  it  is  not  the  quantity,  but  the  kind  of  ftimulus, 
v/hich  excites  the  lymphatic  veffels  into  retrograde  motion. 

XI.  The  Caufes  which  induce  the  Retrograde  Motions  of  Animal  Vef- 
Jels  ; and  the  Medicines  by  which  the  Natural  Motions  are  refer ea. 

i.  Such  is  the  conftruction  of  animal  bodies,  that  all  their 
parts,  which  are  i'ubjedted  to  lei's  ftimuli  than  nature  defigned, 
perform  their  functions  with  lefs  accuracy  : thus,  when  too  wa- 
tery or  too  acefcent  food  is  taken  into  the  ftomach,  indigeftion, 
and  flatulency,  and  heartburn  fucceed. 

■%.  Anocher  law  of  irritation,  connate  with  our  exiftence,  is, 
that  all  thofe  parts  of  the  body,  which  have  previouily  been  ex- 
poied  to  too  great  a quantity  of  i'uch  ftimuli,  as  ftronglv  ailect 
them,  become  for  fome  time  afterwards  difobedient  to  the  nat- 
ural 
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ural  quantity  of  their  adapted  ftimuli. — Thus  the  eye  is  inca- 
pable cf  feeing  objects  in  an  obfcure  room,  though  the  iris  is 
quite  dilated,  after  having  been  expofed  to  the  meridian  fun. 

3.  There  is  a third  law  of  irritation,  that  all  the  parts  cf  our 
bodies,  which  have  been  lately  fubjeCted  to  lefs  ftimulus,  than 
they  have  been  accuftomed  to,  when  they  are  expofed  to  their 
ufual  quantity  of  ftimulus,  are  excited  into  more  energetic  mo- 
tions: thus  when  we  corne  from  a duficy  cavern  into  the  glare  of 
daylight,  our  eyes  are  dazzled  ; and  after  emerging  from  the  cold 
bath,  the  fie  in  becomes  warm  and  red. 

4.  There  is  a fourth  law  of  irritation,  that  all  the  parts  of  our 
bodies,  which  are  fubjedted  to  ftill  ftronger  ftimuli  for  a length 
of  time,  become  torpid,  and  refufe  to  obey  even  thefe  ftronger 
ftimuli ; and  thence  do  their  offices  very  imperfectly. — Thus,  if 
any  one  looks  earneftly  for  fome  minutes  on  an  area,  an  inch  di- 
ameter, of  red  filk,  placed  on  a fheet  of  white  paper,  tire  image 
of  the  filk  will  gradually  become  pale,  and  at  length  totally  vanifh, 

5.  Nor  is  it  the  nerves  of  fenfe  alone,  as  the  optic  and  audi- 
tory nerves,  that  thu's  become  torpid,  when  the  ftimulus  is  with- 
drawn or  their  irritability  decreafed  ; but  the  motive  mufcles, 
when  they  are  deprived  of  their  natural  ftimuli,  or  of  their  irri- 
tability, become  torpid  and  paralytic  ; as  is  l'een  in  the  tremulous 
hand  of  the  drunkard  iu  a ' morning  ; and  in  the  awkward  ftep 
of  age. 

The  hollow  mufcles  alfo,  of  which  the  various  vefiels  of  the 
body  are  conftrudted,  when  they  are  deprived  of  their  natural 
ftimuli,  or  of  their  due  degree  of  irritability,  not  only  become 
tremulous,  as  the  arterial  pulfations  of  dying  people  5 but  alfo 
frequently  invert  their  motions,  as  in  vomiting,  hr  hyfteric  fuftbr- 
cations,  and  diabetes  .above  defevibed. 

I muft  beg  your  patient  attention,  for  a few  moments,  wir'd  ft 
1 endeavour  to  explain,  how  the  retrograde  actions  of  our  hol- 
low mufcles  are  the  confequence  of  their  debility  5 as  the  tremu- 
lous actions  of  the  foiid  mufcles  are  the  confequence  cf  their  de- 
bility. When,  through  fatigue,  a mufcle  can  adt  no  longer  5 the 
antagonift  mufcles,  either  by  their  inanimate  elafticity,  or  by 
them  animal  action,  draw  the  limb  into  a contrary  direction  : in 
the  foiid  mufcles,  as  thofe  of  locomotion,  their  adcions  are  afio- 
ciated  in  tribes,  which  have  been  accuftomed  to  fynchronous  ac- 
tion only  ; hence  when  they  are  fatigued,  only  a fingle  contrary 
eftort  takes  place  ; which  is  either  tremulous,  when  the  fatigued 
mufcles  are  again  immediately  brought  into  action  ; or  it  is  a 
.pandiculation,  or  ftretching,  where  they  are  not  immediately 
■-.gain  brought  into  adtion. 

Now  the  motions  of  the  hollow  mufcles,  as  they  in  general 
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propel  a fluid  along  their  cavities,  are  aflbciated  in  trains,  which 
have  been  accuftomed  to  fucceffive  actions  : hence  when  one 
ring  of  fuch  a mufcle  is  fatigued  from  its  too  great  debility,  and 
is  brought  into  retrograde  action,  the  next  ring  from  its  affbcia- 
tion  falls  lucceflively  into  retrograde  action  •,  and  fo  on  through- 
out the  whole  canal.  See  Sect.  XXV.  6. 

6.  But  as  the  retrograde  motions  of  the  ftomach,  oefophagus, 
and  fauces  in  vomiting  are,  as  it  were,  apparent  to  the  eye  ; we 
flu  all  confider  this  operation  more  minutely,  that  the  fimilar  op- 
erations in  the  more  recondite  parts  of  our  fyftem  may  be  eafier 
underftood. 

From  certain  naufeous  ideas  of  the  mind,  from  an  ungrateful 
tafte  in  the  mouth,  or  from  foetid  fmells,  vomiting  is  fometimes 
inftantly  excited  •,  or  even  from  a Broke  on  the  head,  or  from 
the  vibratory  motions  of  afhip  ; all  which  originate  from  affoci- 
ation,  or  fympathy.  See  Sect.  XX.  on  Vertigo. 

But  when  the  ftomach  is  fubjefted  to  a lefs  ftimulus  than  is 
natural,  according  to  the  fxrft  law  of  irritation  mentioned  above, 
its  motions  become  difturbed,  as  in  hunger  ; firft  pain  is  produ- 
ced, then  ficknefs,  and  at  length  vain  efforts  to  vomit,  as  many 
authors  inform  us. 

But  when  a great  quantity  of  wine,  or  of  opium,  is  fwallow- 
ed,  the  retrograde  motions  of  the  ftomach  do  not  occur  till  after 
feveral  minutes,  or  even  hours  ; for  when  the  power  of  fo  ftrong 
a ftimulus  ceafes,  according  to  the  fecond  law  of  irritation,  men- 
tioned above,  the  periftaltic  motions  become  tremulous,  and  ac 
length  retrograde  •,  as  is  well  known  to  the  drunkard,  who  on 
the  next  morning  has  ficknefs  and  vomitings. 

When  a ftill  greater  quantity  of  wine,  or  of  opium,  or  when 
naufeous  vegetables,  or  ftrong  bitters,  or  metallic  falts,  are  taken 
into  the  ftomach,  they  quickly  induce  vomiting  ; though  all 
thefe  in  lets  aofes  excite  the  ftomach  into  more  energetic  action, 
and  ftrengthen  the  digeftion  ; as  tire  flowers  of  chamomile,  and 
the  vittiol  of  zinc  : for,  according  to  the  fourth  law  of  irritation, 
the  ftomach  will  not  long  be  obedient  to  a ftimulus  fo  much  great- 
er than  is  natural ; but  its  aftion  becomes  firft  tremulous  and 
then  retrograde. 

7.  When  the  motions  of  any  veffels  become  retrograde,  lefs  heat 
of  the  body  is  produced  ; for  in  paroxyfms  of  vomiting,  of  hyf- 
teric  affections,  of  diabetes,  of  afthma,  the  extremities  of  the 
body  are  cold:  hence  we  may  conclude,  that  thefe  fymptoms 
arife  from  the  debility  of  the  parts  in  aiftion  ; for  an  increale  of 
mufcular  action  is  always  attended  with  increafe  of  heat. 

8.  But  as  animal  debility  is  owing  to  deteCt  of  ftimulus,  or  to 
defect  cf  irritability,  as  ftiewn  above,  the  method  of  cure  is  easily 
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deduced  : when  the  vafcular  mufcles  are  not  excited  into  their 
due  adtion  by  the  natural  ftimuli,  we  ffiould  exhibit  thofe  med-  / 
icines,  which  poffefs  a ftill  greater  degree  of  ftimulus  ; amongft 
thefe  are  the  fcetids,  the  volatiles,  aromatics,  bitters,  metallic 
falts,  opiates,  wine,  which  indeed  Ibould  be  given  in  fmall  dofes, 
and  frequently  repeated.  To  thefe  fhould  be  added  conftant, 
but  moderate  exercife,  cheerfulnefs  of  mind,  and  change  of  coun- 


try to  a warmer  climate  ; and  perhaps  occafionally  the  external 
ftimulus  of  blifters. 

It  is  alfo  frequently  ufeful  to  diminiflr  the  quantity  of  natur- 
al ftimulus  for  a ffiort  time,  by  which  afterwards  the  irritability 
of  the  fyftem  becomes  increafed  •,  according  to  the  third  law  of 
irritation  above  mentioned,  hence  the  ufe  of  baths  fomewhat  cold- 
er than  animal  heat,  and  of  equitation  in  the  open  air. 


The  catalogue  of  difeafes  owing  to  the  retrograde  motions  of  lymphat  - 
ics is  here  omitted , as  it  will  appear  in  another  place  in  this 
work.  The  following  is  the  conclufion  to  this  thefts  of  Mr, 
Charles  Darwin. 

Thus  have  I endeavoured  in  a concife  manner  to  explain  the 
numerous  difeafes,  which  deduce  their  origin  from  the  inverted 
motions  of  the  hollow  mufcles  of  our  bodies  : and  it  is  probable, 
that  Saint  Vitus’s  dance,  and  the  Hammering  of  fpeech,  origin- 
ate from  a fimilar  inverted  order  of  the  affociated  motions  of 
fome  of  the  folid  mufcles  •,  which,  as  it  is  foreign  to  my  prefent 
purpofe,  I fhall  not  here  difcufs. 

I beg,  illuftrious  profeffors,  and  ingenious  fellow-ftudents,  that 
you  will  recolledi:  how  difficult  a tafk  I have  attempted,  to  evince 
the  retrograde  motions  of  the  lymphatic  velfels,  when  the  veflels 
themfelves  for  fo  many  ages  efcaped  the  eyes  and  glades  of  phi- 
lofophers  : and  if  you  are  not  yet  convinced  of  the  truth  of  this 
theory,  hold,  I entreat  you,  your  minds  in  fufpenfe,  till  Ana  r- 
omy  draws  her  fword  with  happier  omens,  cuts  afunder  the  knots, 
which  entangle  Physiology  ; and,  like  an  augur  infpedting  the 
immolated  vidlim,  announces  to  mankind  the  wifdom  of 
HEAVEN. 
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SECT.  XXX. 

PARALYSIS  OF  THE  LIVER  AND  KIDNEYS. 

I.  Bile-duels  lefs  irritable  after  having  been  fimulated  patch.  2. 

Jaundice  from  paralyfs  of  the  bile-dudls  cured  by  electric  (bocks. 

3.  From.  bile-Jlones.  Experiments  on  bilefhnes.  Oil' vomit. 

4.  Palfy  of  the  liver , two  cafes.  5.  Scirrhofity  of  the  liver. 

6.  Large  livers  of  geefe.  II.  Paralyfs  of  the  kidneys.  III. 

Story  of  Prometheus. 

1.  From  the  ingurgitation  of  fpirituous  liquors  into  the  flom- 
sch  and  duodenum,  the  termination  of  the  common  bile-duct  in 
that  bowel  becomes  ftimulated  into  unnatural  addion,  and  a 
greater  quantity  of  bile  is  produced  from  all  the  fecretory  veflels 
of  the  liver,  by  the  aftociation  of  their  motions  with  thofe  of 
their  excretory  dudds,  as  has  been  explained  in  Section  XXIV. 
and  XXV.  but  as  all  parts  of  the  body,  that  have  been  affected 
with  ftronger  ftimuli  for  any  length  of  tirfie,  become  lefs  fuf- 
ceptible  of  motion,  from  their  natural  weaker  ftimuli,  it  follows, 
fhat  the  motions  of  the  fecretory  veiTels,  and  in  confequence  the 
fecretxon  of  bile,  is  lefs  than  is  natural  during  the  intervals  of 
fobriety.  2.  If  this  ingurgitation  of  lpirituous  liquors  has  be  °u 
daily  continued  in  confiderable  quantity,  and  is  then  fuddenlv 
intermitted,  a languor  or  paralyfis  of  the  common  bile-duct  is 
induced  ; the  bile  is  prevented  from  being  poured  into  the  in- 
teftines  ; and  as  the  bilious  abforbents  are  ftimulated  into  ftrong- 
er addion  by  its  accumulation,  and  by  the  acrimony  or  vifciditv, 
which  it  acquires  by  delay,  it  is  abforbed,  and  carried  to  the 
receptacle  of  the  chyle  ; or  mherwife  the  fecretory  veflels  of  the 
liver,  by  the  above-mentioned  ftimulus,  invert  their  motions,  and 
regurgitate  their  contents  into  the  blood,  as  fometimes  happens 
to  the  tears  in  the  lacrymal  lack,  fee  Seed.  XXIV.  2.  7.  and  one 
kind  of  jaundice  is  brought  on. 

There  is  reafon  to  believe,  that  the  bile  is  molt  frequently  re- 
turned into  the  circulation  by  the  inverted  motions  of  thefe  he- 
patic glands,  for  the  bile  does  not  feem  liable  to  be  abforbed  by 
the  lymphatics,  for  it  foaks  through  the  gall-ducds,  and  is  fre- 
quently found  in  the  cellular  membrane.  This  kind  of  jaundice 
is  not  generally  attended  with  pain,  neither  at  the  extre  mity  oi 
the  bile-dudd,  where  it  enters  the  duodenum,  nor  on  the  region 
of  the  gall-bladder. 

Mr.  S.  a gentleman  between  forty  and  fifty  years  of  age,  had 
had  the  jaundice  about  fix  weeks,  without  pain,  ficknefs,  or  fe- 
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ver  ; and  had  taken  emetics,  cathartics,  mercurials,  bitters, 
chalybeates,  eftential  oil,  and  tether,  without  apparent  advan- 
tage. On  a fuppofition  that  the  obftru&ion  of  the  bile  might 
be  owing  to  the  paralyfis,  or  torpid  abtion  of  the  common  bile- 
da  £ t , and  the  ftimulants  taken  into  the  ftomach  feeming  to  have 
no  effect,  I directed  half  a fcore  finart  ele&ric  fhocks  from  a 
coated  bottle,  which  held  about  a quart,  to  be  paffed  through 
the  liver,  and  along  the  courfe  of  the  common  gall-duft,  as  near 
as  could  be  gueffed,  and  on  that  very  day  the  ftools  became  yel- 
low ; he  continued  the  eletlric  fhocks  a few  days  more,  and 
his  Ikin  gradually  became  clear. 

3.  The  bilious  vomiting  and  purging,  that  affedls  fome  peo- 
ple by  intervals  of  a few  weeks,  is  a lefs  degree  of  this  difeafe  ; 
the  bile-du<?c  is  lefs  irritable  than  natural,  and  hence  the  bile 
becomes  accumulated  in  the  gall-bladder,  and  hepatic  ducts, 
till  by  its  quantity,  acrimony  or  vifcidity,  a greater  degree  of 
irritation  is  produced,  and  it  is  fuddenly-evacuated,  or  laftly 
from  the  abforption  of  the  more  liquid  parts  of  the  bile,  the  re- 
mainder becomes  infpiflated,  and  chryftallizes  into  mafles  too 
large  to  pafs,  and  forms  another  kind  of  jaundice,  where  the 
bile-dudb  is  not  quite  paralytic,  or  has  regained  its  irritability. 

This  difeafe  is  attended  with  much  pain,  which  at  firft  is  felt 
at  the  pit  of  the  ftomach,  exadtly  in  the  centre  of  the  body, 
where  the  bile-dudl  enters  the  duodenum  3 afterwards,  w'hen 
the  fize  of  the  bile-hones  increafe,  it  is  alfo  felt  on  the  right 
fide,  where  the  gall-bladder  is  fituated.  The  former  pain  at  the 
pit  of  the  ftomach  recurs  by  intervals,  as  the  bile-ftone  is  pufti- 
ed  againft  the  neck  of  the  duft  $ like  the  paroxyfms  of  the  ftone 
in  the  urinary  bladder,  the  other  is  a more  dull  and  conftant  pain. 

Where  thefe  bile-ftones  are  too  large  to  pafs,  and  the  bile- 
ducfts  poftefs  their  fenubility,  this  becomes  a very  painful  and 
hopelefs  difeafe.  I made  the  following  experiments  with  a view 
to  their  chemical  folution. 

Some  fragments  of  the  fame  bile-ftone  were  put  into  the  weak 
fpirit  of  marine  fait,  which  is  fold  in  the  {hops  ; and  into  folu- 
tion of  mild  alcali ; and  into  a folution  of  cauftic  alcali ; and 
into  oil  of  turpentine  ; without  their  being  dift'olved.  All  thefe 
mixtures' were  after  lbme  time  put  into  a heat  of  boiling. water, 
and  then  the  oil  of  turpentine  diiTolved  its  fragments  of  bile- 
ftone,  but  no  alteration  was  produced  upon  thofe  in  the  other 
liquids  except  fome  change  of  their  colour. 

Some  fragments  of  the  fame  bile-ftone  were  put  into  vitriolic 
aether,  and  were  quickly  diiTolved  without  additional  heat. 
Might  not  aether  mixed  with  yolk  of  egg  or  with  honey  be  given 
advantageouily  in  bilious  concretions  : 

Vol.  I.  M M 
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I have  in  two  inftances  feen  from  thirty  to  fifty  bile-ftones 
come  away  by  {tool,  about  the  fize  of  large  peas,  after  having 
given  fix  grains  of  calomel  in  the  evening,  and  four  ounces  of 
oil  of  almonds  or  olives  on  the  fucceeding  morning.  I have 
alio  given  half  a pint  of  good  olive  or  almond  oil  as  an  emetic 
during  the  painful  fit,  and  repeated  it  in  half  an  hour,  if  the 
firft  did  not  operate,  with  frequent  good  effect. 

4.  Another  difeafe  of  the  liver,  which  I have  feveral  times  ob- 
ferved,  confifts  in  the  inability  or  paralyfis  of  the  fecretory  vef- 
fels.  This  difeafe  has  generally  the  fame  caufe  as  the  preceding 
one,  the  too  frequent  potation  of  fpirituous  liquors,  or  the  too 
fudden  omiffion  of  them,  after  the  habit  is  confined  ; and  is 
greater  or  lefs  in  proportion,  as  the  whole  or  a part  of  the  liver 
is  affedled,  and  as  the  inability  or  paralyfis  is  more  or  lefs  com- 
plete. 

This  palfy  of  the  liver  is  known  from  thefe  fymptoms,  the  pa- 
tients have  generally  palfed  the  meridian  of  life,  have  drunk 
fermented  liquors  daily,  but  perhaps  not  been  opprobrious 
drunkards ; they  lofe  their  appetite,  then  their  flefh  and  ftrength 
diminifh  in  confequence,  there  appears  no  bile  in  their  {tools, 
nor  in  their  urine,  nor  is  any  hardnefs  or  fwelling  perceptible 
in  the  region  of  the  liver.  But  what  is  peculiar  to  this  difeafe, 
and  diflinguifhes  it  from  all  others  at  the  firft  glance  of  the  eye, 
is  the  bombycinous  colour  of  the  Ikin,  which,  like  that  of  full- 
grown  filk  worms,  has  a degree  of  tranfparency  with  a yellow 
tint  not  greater  than  is  natural  to  the  ferum  of  the  blood. 

Mr.  C.  and  Mr.  B.  both  very  ftrong  men,  between  fifty  and 
fixty  years  of  age,  who  had  drunk  ale  at  their  meals  inflead  of 
fmall  beer,  but  were  not  reputed  hard-drinkers,  fuddenly  became 
weak,  loft  their  appetite,  flefMand  ftrength,  with  all  the  fymp- 
toms above  enumerated,  and  died  in  about  two  months  from  the 
beginning  of  their  malady.  Mr.  C.  became  anafarcous  a few 
days  before  his  death,  and  Mr.  B.  had  frequent  and  great  hem- 
orrhages from  an  illue,  and  fome  parts  of  his  mouth,  a few 
days  before  his  death.  In  both  thefe  cafes  calomel,  bitters,  and 
chalybeates  were  repeatedly  uled  without  effedl. 

One  of  the  patients  defcribed  above,  Mr.  C.  was  by  trade  a 
plumber  ; both  of  them  could  digeft  no  food,  and  died  apparent- 
ly for  want  of  blood.  Might  not  tire  transfution  of  blood  be 
nfed  in  thefe  cafes  with  advantage  ? 

5.  When  the  paralyfis  of  the  hepatic  glands  is  left  complete, 
or  lefs  univerfal,  a fcirrhofity  of  fome  part  of  the  liver  is  indu- 
ced ; for  the  fecretory  veiTels  retaining  fome  of  their  hung  pow-  ' 
er  take  up  a fluid  from  the  circulation,  without  being  fuihcient- 
ly  irritable  to  carry  it  forwards  to  their  excretory  duel: ; hence 
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the  body,  or  receptacle  of  each  gland,  becomes  inflated,  and  this 
diftention  increafes,  till  by  its  very  great  ftimulus  inflammation  is 
produced,  or  till  thofe  parts  of  the  vifcus  become  totally  paralyt- 
ic. This  difeafe  is  diftinguifhable  from  the  foregoing  by  the 
palpable  hardnefs  or  largenefs  of  the  liver  ; and  as  the  hepatic 
glands  are  not  totally  paralytic,  or  the  whole  liver  not  affedbed, 
fome  bile  continues  to  be  made.  The  inflammations  of  this 
vifcus,  confequent  to  the  fcirrhofity  of  it,  belong  to  the  difeafes 
of  the  fenfitive  motions,  and  will  be  treated  of  hereafter. 

6.  The  ancients  are  faid  to  have  poflefled  an  art  of  increafing 
the  livers  of  geefe  to  a fize  greater  than  the  remainder  of  the 
goofe.  Martial.  1.  13.  epig.  58. — This  is  faid  to  have  been  done 
by  fat  and  figs.  Horace.  1.  2.  fat.  8. — Juvenal  fets  thefe  large 
livers  before  an  epicure  as  a great  rarity.  Sat.  5.  1.  1145  and 
Perfius,  fat.  6. 1.  71.  Pliny  fays  thefe  large  goofe-livers  were 
foaked  in  mulled  milk,  that  is,  I fuppofe,  milk  mixed  with  honey 
and  wine  j and  adds,  “ that  it  is  uncertain  whether  Scipio 
Metellus,  of  confular  dignity,  or  M.  Sefiius,  a Roman  knight, 
was  the  great  difcoverer  of  this  excellent  difh.”  A modern 
traveller,  I believe  Mr.  Brydone,  aflerts  that  the  art  of  enlarging 
the  livers  of  geefe  Hill  exifts  in  Sicily  ; and  it  is  to  be  lamented 
that  he  did  not  import  it  into  his  native  country,  as  fome  meth- 
od of  affedbing  the  human  liver  might  perhaps  have  been  col- 
ledled  from  it  ; befides  the  honor  he  might  have  acquired  in 
improving  our  giblet  pies. 

Our  wafer  caupones,  I am  told,  know  how  to  fatten  their 
fowls,  as  well  as  their  geefe,  for  the  London  markets,  by  mix- 
ing gin  inftead  of  figs  and  fat  with  their  food  ; by  which  they 
are  faid  to  become  fleepy,  and  to  fatten  apace,  and  probably  ac- 
quire enlarged  livers ; as  the  fwine  are  aflerted  to  do,  which  are 
fed  on  the  fediments  of  barrels  in  the  diftilleries  ; and  which  fo 
frequently  obtains  in  thofe,  who  ingurgitate  much  ale,  or  wine, 
or  drams. 

II.  The  irritative  difeafes  of  the  kidneys,  pancreas,  fpleen, 
and  other  glands,  are  analogous  to  thofe  of  the  liver  above  de- 
fcribed,  differing  only  in  the  confequences  attending  their  ina- 
bility to  adbion.  For  inftance,  when  the  fecretory  veflels  of  the 
kidneys  become  difobedient  to  the  ftimulus  of  the  paffing  cur- 
rent of  blood,  no  urine  is  feparated  or  produced  by  them  \ their 
excretory  mouths  become  filled  with  concreted  mucus,  or  cal- 
culous matter,  and  in  eight  or  ten  days  ftupor  and  death  fuper- 
vene  in  confequence  of  the  retention  of  the  feculent  part  of  the 
blood. 

This  difeafe  in  a flighter  degree,  or  when  only  a part  of  the 
kidney  is  affefbed,  is  fucceeded  by  partial  inflammation  of  the 
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kidney  in  confequence  of  previous  torpor.  In  that  cafe  greater 
aftions  of  the  fecretory  veffels  occur,  and  the  nucleus  of  gravel 
is  formed  by  the  inflamed  mucous  membranes  of  the  tubuli 
uriniferi,  as  farther  explained  in  its  place. 

This  torpor,  or  paralyfis  of  the  fecretory  vefleis  of  the  kid- 
neys, like  that  of  the  liver,  owes  its  origin  to  their  being  previ- 
oufiy  habituated  to  too  great  ftimulus-,  which  in  this  country 
is  generally  owing  to  the  alcohol  contained  in  ale  or  wine ; and 
hence  mull  be  regiftered  amongft  the  difeafes  owing  to  inebrie- 
ty 5 though  it  may  be  caufed  by  whatever  occafionally  inflames 
the  kidney  ; as  too  violent  riding  on  horfeback,  or  the  cold  from 
a damp  bed,  or  by  fleeping  on  the  cold  ground  ; or  perhaps  by 
drinking  in  general  too  little  aqueous  fluids. 

III.  I {hall  conclude  this  fedtion  on  the  difeafes  of  the  liver 
induced  by  fpirituous  liquors,  with  the  well  known  {lory  of 
Prometheus,  which  feems  indeed  to  have  been  invented  by  phv- 
ficians  in  thofe  ancient  times,  when  all  things  were  clothed  in 
hieroglyphic,  or  in  fable.  Prometheus  was  painted  as  dealing 
fire  from  heaven,  which  might  well  reprefent  the  inflammable 
fpirit  produced  by  fermentation  ; which  may  be  faid  to  animate 
or  enliven  the  man  of  clay  : whence  the  conquefts  of  Bacchus, 
as  well  as  the  temporary  mirth  and  noife  of  his  devotees.  But 
the  after  punifhment  of  thofe,  who  {leal  this  accurfed  fire,  is  a 
vulture  gnawing  the  liver  ; and  well  allegorifes  the  poor  inebri- 
ate lingering  lor  years  under  painful  hepatic  difeafes.  When 
the  expediency  of  laying  a further  tax  on  the  diftillation  of  fpir- 
ituous liquors  from  grain  was  canvafled  before  the  Houfe  of 
Commons  fome  years  ago,  it  was  faid  of  the  diftiilers,  with  great 
truth,  “ They  take  the  bread  from  the  people , and  convert  it  into 
poifon  !”  Yet  is  this  manufactory  of  difeafe  permitted  to  con- 
tinue, as  appears  by  its  paying  into  the  treafury  above  900,000/. 
near  a million  of  money  annually.  And  thus,  under  the  names 
of  rum,  brandy,  gin,  whiflcy,  ufquebaugh,  wine,  cyder,  beer,  and 
porter,  alcohol  is  become  the  bane  of  the  Chriftian  world,  as 
opium  of  the  Mahometan. 

Evoe  ! pare  e,  Liber, 

Farce,  gravi  nietuende  thyrfo  ! 

Hqr. 
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SECT.  XXXI. 

OF  TEMPERAMENTS. 

I.  The  temperament  of  decreafed  irritability  known  by  weak  pulfe, 
large  pupils  of  the  eyes , cold  extremities.  Are  generally  fuppofed 
to  be  too  irritable.  Bear  pain  better  than  labour.  Natives  of 
North-Arnerica  contrafed  with  thofe  upon  the  coafl  of  Africa. 
Narrow  and  broad JJoouldered people.  Irritable  conjlitutions  bear 
labour  better  than  pain.  II.  Temperament  cf  increafedfenf  bilily. 
Liable  to  intoxication , to  inflammation y htzmoptce,  gutia  Jerena , en- 
thuflafm , delirium , reverie.  Thefe  conjlitutions  are  indolent  to 
voluntary  exertions , and  dull  to  irritations.  The  natives  of  South - 
America , and  brute  animals  of  this  temperament.  111.  Of  in  - 
creafed  voluntarity  ; thefe  are  fubjeti  to  locked  jaw,  convuflons , 
epilepfy,  mania.  Are  very  active  y bear  cold , hunger , fatigue. 
Are  fuited  to  great  exertions.  This  temperament  -diftinguijkes 
mankind  from  other  animals.  IV.  Of  increafed  affociation. 
Thefe  have  great  memories , are  liable  to  quartan  agues , and 
flronger  fympathies  of  parts  with  each  other.  V.  Change  cf 
temperaments  into  one  another. 

Ancient  writers  have  fpoken  much  of  temperaments,  but 
without  fufficient  precifion.  By  temperament  of  the  fyfiem 
fhould  be  meant  a permanent  predifpoiition  to  certain  dalles  of 
difeafes : without  this  definition  a temporary  predifpoiition  to 
every  diftind  malady  might  be  termed  a temperament.  There 
are  four  kinds  of  conftitution,  which  permanently  deviate  from 
good  health,  and  are  perhaps  fufficiently  marked  to  be  diflin- 
guilhed  from  each  other,  and  conftitute  the  temperaments  or 
predifpofitions  to  the  irritative,  fenfitive,  voluntary,  anti  afloci- 
ate  dalles  of  difeafes. 

I.  The  Temperament  of  decreafed  Irritability. 

The  difeafes,  which  are  caufed  by  irritation,  molt  frequently 
originate  from  the  defed  of  it  5 for  thofe,  which  are  immedi- 
ately owing  to  the  excefs  of  it,  as  the  hot  fits  of  fever,  are  gener- 
ally occafioned  by  an  accumulation  of  lenforial  power  in  confe- 
quence  of  a previous  defed  of  irritation,  as  in  the  preceding 
cold  fits  of  fever.  Whereas  the  difeafes,  which  are  caufed  by 
fenfation  and  volition,  moll  frequently  originate  from  the  excefs 
of  thofe  fenforial  powers,  as  will  be  explained  below. 

The  temperament  of  decreafed  irritability  appears  from  the 
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following  circumdances,  which  drew  that  the  mufcular  fibre- 
or  organs  of  fenfe  are  liable  to  become  torpid  or  quiefcent  from 
lefs  defebt  of  dimulation  than  is  productive  of  torpor  or  quief- 
cence  in  other  conditutions. 

i.  The  fird  is  the  weak  pulfe,  which  in  fome  conititutions 
is  at  the  fame  time  quick.  2.  The  next  mod  marked  criterion 
of  this  temperament  is  the  largenefs  of  the  aperture  of  the  iris, 
or  pupil  of  the  eye,  which  has  been  reckoned  by  fome  a beauti- 
ful feature  in  the  female  countenance,  as  an  indication  of  deli- 
cacy, but  to  an  experienced  obferver  it  is  an  indication  of  de- 
bility, and  is  therefore  a defebl,  not  an  excellence.  The  third 
mod  marked  circumdance  in  this  conditut'on  is,  that  the  ex- 
tremities, as  the  hands  and  feet,  or  nofe  and  ears,  are  liable  to 
become  cold  and  pale  in  fituations  in  refpebl  to  warmth,  where 
thofe  of  greater  drength  are  not  affebled.  Thofe  of  this  tem- 
perament are  fubject  to  hyderic  affettions,  nervous  fevers,  hy- 
drocephalus, fcrofula,  and  confumption,  and  to  all  other  difeafes 
of  debility.  , 

Thofe,  who  polfefs  this  kind  of  conditution,  are  popularly 
fuppofed  to  be  more  irritable  than  is  natural,  but  are  in  reality 
lets  fc.  Tiiis  midake  has  arifen  from  their  generally  having  a 
greater  quicknefs  of  pulfe,  as  explained  in  Seel.  XII.  i.  4.  XII. 
3.  3 5 but  this  frequency  of  pulfe  is  not  neceffary  to  the  temper- 
ament, like  the  debility  of  it. 

Perfons  of  this  temper-ament  are  frequently  found  amor.gd 
the  fofter  fex,  and  amongd  narrow  Ihouldered  men  ; who  are 
faid  to  bear  labour  worfe,  and  pain  better  than  others.  This 
lad  circumdance  is  fuppofed  to  have  prevented  the  natives  of 
North  America  from  having  been  made  Haves  by  the  Europeans. 
They  are  a narroiv-fhouldered  race  of  people,  and  will  rather 
expire  under  the  lafh,  than  be  made  to  labour.  Some  nations 
of  Afia  have  fmall  hands,  as  may  be  feen  by  the  handles  of  their 
feymetars ; which  with  their  narrow  ihoulders  (hew,  that  they 
have  not  been  accu Homed  to  fo  great  labour  with  their  hands 
and  arms,  as  the  European  nations  in  agriculture,  and  thofe  on 
the  coads  of  Africa  in  fwimming  and  rowing.  Dr.  Manning- 
bam,  a popular  accoucheur  in  the  beginning  of  this  century, 
obferves  in  his  aphorifms,  that  broad-ihouldered  men  procreate 
broad-fiioulaered  children.  Now  as  labour  drengthens  the 
mufcles  employed,  and  increafes  their  bulk,  it  would  ieem  that 
a few  generations  of  labour  or  of  indolence  may  in  this  rewebt 
change  the  form  and  temperament  of  the  body. 

On  the  contrary,  thofe  who  are  happily  pofiefled  of  a great  de- 
gree of  irritability,  bear  labour  better  than  pain  ; and  are  drong, 
abliye,  and  ingenious.  But  there  is  not  properly  a temperament 
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of  increafed  irritability  tending  to  difeafe,  becaufe  an  increafed 
quantity  of  irritative  motions  generally  induces  an  increafe  of 
pleafure  or  pain,  as  in  intoxication,  or  inflammation ; and  then 
the  new  motions  are  the  immediate  confequences  of  increafed 
fenfation,  not  of  increafed  irritation  ; which  have  hence  been  lb 
perpetually  confounded  with  each  other. 

II.  Temperament  of  Setfibility. 

There  is  not  properly  a temperament,  or  a predifpofition  to 
difeafe,  from  decreafed  fenfibility,  fince  irritability  and  not  fenfi- 
bility  is  immediately  neceflary  to  bodily  health.  Hence  it  is  the 
excefs  of  fenfation  alone,  as  it  is  the  defedl  of  irritation,  that  mod 
frequently  produces  difeafe.  This  temperament  of  increafed  fen- 
fibility is  known  from  the  increafed  adhivity  of  all  thofe  motions 
of  the  organs  of  l'enfe  and  mufcles,  which  are  exerted  in  confe- 
quence  of  pleafure  or  pain,  as  in  the  beginning  of  drunkennefs, 
and  in  inflammatory  fever.  Hence  thofe  of  this  conftitution 
are  liable  to  inflammatory  difeafes,  as  hepatitis  ; and  to  that 
kind  of  confumption  which  is  hereditary,  and  commences  with 
flight  repeated  hcemoptoe.  They  have  high-coloured  lips,  fre- 
quently dark  hair  and  dark  eyes  with  large  pupils,  and  are  in 
that  cafe  fubjecl  to  gutta  ferena.  They  are  liable  to  enthufiafntj, 
delirium,  and  reverie.  In  this  laft  circumflance  they  are  liable 
to  ftart  at  the  clapping  of  a door  ; becaufe  the  more  intent  any 
one  is  on  the  paffing  current  of  his  ideas,  the  greater  furprife  he 
experiences  on  their  being  diflevered  by  fome  external  violence, 
as  explained  in  Sedl.  XIX.  on  reverie. 

As  in  thefe  conftitutions  more  than  the  natural  quantities  of 
fenfitive  motions  are  produced  by  the  increafed  quantity  of  fen- 
fation exilting  in  the  habit,  it  follows,  that  the  irritative  motions 
will  be  performed  in  fome  degree  with  lefs  energy,  owing  to  the 
great  expenditure  of  fenforial  power  on  the  fenfitive  ones. 
Hence  thofe  of  this  temperament  do  not  attend  to  flight  ftimu- 
lations,  as  explained  in  Seft.  XIX.  But  when  a ilimulus  is  fo 
great  as  to  excite  fenfation,  it  produces  greater  fenfitive  actions 
of  the  fyftem  than  in  others ; fuch  as  delirium  or  inflammation. 
Hence  they  are  liable  to  be  abfent  in  company  ; fit  or  lie  long 
in  one  pofture  ; and  in  winter  have  the  Ikin  of  their  legs  burnt 
into  various  colours  by  the  fire.  Hence  alfo  they  are  fearful  of 
pain  ; covet  mufic  and  fleep  ; and  delight  in  poetry  and  romance. 

As  the  motions  in  confequence  of  fenfation  are  more  than  nat- 
ural, it  alfo  happens  from  the  greater  expenditure  of  fenforial 
power  on  them,  that  the  voluntary  motions  are  lefs  eafily  exerted. 

Hence 
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Hence  the  fubjecls  of  this  temperament  are  indolent  in  refpect 
to  all  voluntary  exertions,  whether  of  mind  or  body. 

A race  of  people  of  this  defcription  feems  to  have  been  found 
by  the  Spaniards  in  the  illands  of  America,  where  they  firfl: 
landed,  ten  of  whom  are  faid  not  to  have  confumed  more  food 
than  one  Spaniard,  nor  to  have  been  capable  of  more  than  one 
tenth  of  the  exertion  of  a Spaniard.  Robertfon’s  Hiflory. — In 
a ftate  fimilar  to  this  the  greateft  part  of  the  animal  world  pafs 
their  lives,  between  deep  and  inadlive  reverie,  except  when  they 
are  excited  by  the  call  of  hunger. 

III.  The  Temperament  of  increafed  Voluntarity. 

Those  of  this  conftitution  differ  from  both  the  laft  mentioned 
in  this,  that  the  pain,  which  gradually  fubfides  in  the  firft,  and 
is  productive  of  inflammation  or  delirium  in  the  fecond,  is  in 
this  fucceeded  by  the  exertion  of  the  mufcles  or  ideas,  which 
are  mod  frequently  connected  with  volition ; and  they  are 
thence  fubject  to  locked  jaw,  convulfions,  epilepfy,  and  mania, 
as  explained  in  Sect.  XXXIV.  Thofe  of  this  temperament  at- 
tend to  the  flighted:  irritations  or  fenfations,  and  immediately  ex- 
ert themfelves  to  obtain  or  avoid  the  objects  of  them  ; they  can 
at  the  fame  time  bear  cold  and  hunger  better  than  other?,  of 
which  Charles  the  Twelfth  of  Sweden  was  an  inftance.  They 
are  fuited  and  generally  prompted  to  all  great  exertions  of  genius 
or  labour,  as  their  defires  are  more  extenfive  and  more  vehe- 
ment, and  their  pov/ers  of  attention  and  of  labour  greater.  It  is 
this  facility  of  voluntary  exertion,  which  difhnguilhes  men  from 
brutes,  and  which  has  made  them  lords  ot  the  creation. 

IV.  The  Temperament  of  increafed  Affectation. 

This  conflitution  confifls  in  the  too  great  facility,  with  which 
the  fibrous  motions  acquire  habits  of  affociadon,  and  by  which 
thefe  affociations  become  proportionably  llronger  than  in  thole 
cf  the  other  temperaments.  Thofe  of  this  temperament  are  flow 
in  voluntary  exertions,  or  in  thofe  dependent  on  ienfation, 
01  on  irritation.  Hence  great  memories  have  been  faid  to  be 
attended  with  leTs  fenfe  and  lefs  imagination  from  Ariftotle 
down  to  the  prefent  time  ; for  by  the  word  memory  theie  writers 
only  underftood  the  unmeaning  repetition  of  words  or  numoers 
in  the  order  they  were  received,  without  any  voluntary  erTorts 
of  the  mind. 

In  tills  temperament  thofe  affociations  of  motions,  which  are 
commonly  termed  fympathie's,  a cl  with  greater  certainty  and 
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energy,  as  thofe  between  diflurbed  vifion  and  the  inverfion  of 
the  motion  of  the  ftomach,  as  in  fea  ficknefs  ; and  the  pains  in 
the  fhoulder  from  hepatic  inflammation.  Add  to  this,  that  the 
catenated  circles  of  a£l ions  are  of  greater  extent  than  in  the  other 
conftitutions.  Thus  if  a ftrong  vomit  or  cathartic  be  exhibited 
in  this  temperament,  a fmaller  quantity  will  produce  as  great 
an  effedt,  if  it  be  given  fome  weeks  afterwards;  whereas  in  other 
temperaments  this  is  only  to  be  cxpedfed,  if  it  be  exhibited  in  a 
few  days  after  the  firft  dofe.  Hence  quartan  agues  are  formed 
in  thofe  of  this  temperament,  as  explained  in  Sedtion  XXXII. 
on  difeafes  from  irritation,  and  other  intermittents  are  liable  to 
recur  from  flight  caufes  many  weeks  after  they  have  been  cured 
by  the  bark. 

V.  The  firft  of  thefe  temperaments  differs  from  the  ftandard 
of  health  from  defedl,  and  the  others  from  excefs  of  fenforial 
power  ; but  it  fometimes  happens  that  the  fame  individual,  from 
the  changes  introduced  into  his  habit  by  the  different  feafons  of 
the  year,  modes  or  periods  of  life,  or  by  accidental  difeafes, 
paffes  from  one  of  thefe  temperaments  to  another.  Thus  a long 
ufe  of  too  much  fermented  liquor  produces  the  temperament  of 
increafed  fenfibility ; great  indolence  and  folitude  that  of  de- 
creafed  irritability  ; and  want  of  the  neceffaries  of  life  that  o£ 
increafed  voluntarity.. 


Vol.  L • 


SECX, 


282 


DISEASES 


Sect.  XXXII.  i, 


SECT.  XXXII. 

DISEASES  OF  IRRITATION. 

I.  Irritative  fevers  with  fircng  pulfe.  With  weak  pulfe.  Symp- 
toms of  fever.  Their  fource.  II.  I . ®hdck  pulfe  is  owing  to 

decreafed  irritability.  2.  Not  in  feep  or  in  apoplexy.  3.  From 
inanition.  Owing  to  deficiency  of  fenforial  power.  III.  1.  Caufes 
of  fever.  From  defect  of  heat.  Heat  from  fecretions.  Pain  of 

cold  in  the  loins  and  forehead.  2.  Great  expenfe  of fenforial  power 
in  the  vital  motions.  Immerfion  in  cold  water.  Succeeding  glow 
of  heat.  Difficult  refpiration  in  cold  bathing  explained.  Why 
the  cold  bath  invigorates . Bracing  and  relaxation  are  mechanical 
terms.  3.  Ufes  of  cold  bathing.  Ufes  of  cold  air  in  fevers.  4. 
Ague  fits  from  cold  air.  Whence  their  periodical  returns.  IV. 
Defeat  of  difiention  a caufe  of fever.  Deficiency  of  blood.  Trans- 

fufioti  of  blood . V.  1 . Defect  of  momentum  of  the  blood  from  me- 
chanic fiimuli.  2.  Air  injected  into  the  blood-veffels.  3.  Exer- 
cife  increcfes  the  momentum  of  the  blood.  4.  Sometimes  bleeding 
iticreafes  the  momentum  of  it.  VI.  Influence  of  the  fun  and  moon 
on  difeafes.  The  chemical  flimulus  of  the  blood.  Menfiruation 
obeys  the  lunations.  Queries.  VII.  ffuiefcence  of  large  glands 
a caufe  of fever.  Swelling  of  the  pracordia.  VIII.  Other  caufes 

of  quiefcence , as  hunger , bad  air,  fear,  anxiety.  IX.  I.  Symp- 
toms of  the  cold  fit.  2.  Of  the  hot  fit.  3.  Second  cold  fit  why. 

• . 4.  Inflammation  introduced , or  delirium , or  fiupor.  X.  Recap- 
itulation. Fever  not  an  effort  of  nature  to  relieve  herfelf.  Doc- 
trine of  fpafin. 

I.  When  the  contractile  Tides  of  the  heart  and  arteries  per- 
form a greater  number  of  pulfationsin  a given  time,  and  move 
through  a greater  area  at  each  pulfation,  whether  thefe  motions 
are  occafioned  by  the  flimulus  of  the  acrimony  or  quantity  of  the 
blood,  or  by  their  afTociation  with  other  irritative  motions,  or  by 
the  increafed  irritability  of  the  arterial  fyflem,  that  is,  by  an  in- 
creafed  quantity  of  fenforial  power,  one  kind  of  fever  is  produ- 
ced ; which  may  be  called  Svnocha  irritativa,  or  Febris  irritativa 
pulfu  forti,  or  irritative  fever  with  ftrong  puiie. 

When  the  contradlile  fides  of  the  heart  and  arteries  perform 
a greater  number  of  pulfations  in  a given  time,  but  move  through  _ 
a much  lefs  area  at  each  pulfation,  whether  thefe  motions  arc 
occafioned  by  defeci  of  their  natural  fiimuli,  or  by  the  defect  of 
other  irritative  motions  with  which  they  are  affociated,  or  from 
the  inirritability  of  the  arterial  fyflem,  that  is,  from  a decreafed 
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quantity  of  fenforial  power,  another  kind  of  fever  arifes;  which 
may  be  termed,  Typhus  irritativus,  or  Febris  irritativa  pulfu  de- 
bili,  or  irritative  fever  with  weak  pulfe.  The  former  of  thefe 
fevers  is  the  fynocha  of  nofologifts,  and  the  latter  the  typhus  mi- 
tior,  or  nervous  fever.  ,In  the  former  there  appears  to  be  an 
increafe  of  fenforial  power,  in  the  latter  a deficiency  of  it  *, 
which  is  fhewn  to  be  the  immediate  caufe  of  ftrength  and  weak- 
nefs,  as  defined  in  Sedl.  XII.  1.3. 

It  fhould  be  added,  that  a temporary  quantity  of  ftrength  or 
debility  may  be  induced  by  the  defedt  or  excefs  of  ftimulus  above 
what  is  natural  ; add  that  in  the  fame  fever  debility  always  exifis 
during  the  cold  fit,  though  firength  does  not  always  exifi  during  the 
hot  fit. 

Thefe  fevers  are  always  connedled  with,  and  generally  indu- 
ced by,  the  difordered  irritative  motions  of  the  organs  of  fenfe, 
or  of  the  inteftinal  canal,  or  of  the  glandular  fyftem,  or  of  the 
abforbent  fyftem  ; and  hence  are  always  complicated  with  fome 
or  many  of  thefe  difordered  motions,  which  are  termed  the  fyrnp- 
toms  of  the  fever,  and  which  compofe  the  great  variety  in  thefe 
difeafes. 

i The  irritative  fevers  both  with  ftrong  and  with  weak  pulfe, 
.as  well  as  the  fenfitive  fevers  with  ftrong  and  with  weak  pulfe, 
which  are  to  be  defcribed  in  the  next  fection,  are  liable  to  peri- 
odical remiflions,  and  then  they  take  the  name  of  intermittent 
fevers,  and  are  diftinguifhed  by  the  periodical  times  of  their 
accefs. 

II.  For  the  better  ill-uftration  of  the  phenomena  of  irritative 
fevers  we  muft  refer  the  reader  to  the  circumftances  of  irritation 
explained  in  Se<ft.  XII.  and  fhail  commence  this  intricate  fubjedl 
by  fpeaking  of  the  quick  pulfe,  and  proceed  by  confidering  many 
of  the  caufes,  which  either  feparatelv  or  in  combination  molt 
frequently  produce  the  cold  fits  of  fevers. 

1.  If  the  arteries  are  dilated  but  to  half  their  ufual  diameters, 
though  they  contrail  twice  as  frequently  in  a given  time,  they 
will  circulate  only  half  their  ufual  quantity  of  blood  : for  as 
they  are  cylinders,  the  blood  which  they  contain  muft  be  as  the 
fquares  of  their  diameters.  Hence  when  the  pulfe  becomes 
quicker  and  finaller  in  the  fame  proportion,  the  heart  and  arte- 
ries act  with  lefs  energy  than  in  their  natural  ftate.  See  Sedl. 
XII.  1.4. 

That  this  quick  fmall  pulfe  is  owing  to  want  of  irritability, 
appears,  firft,  becaufe  it  attends  other  fymptoms  of  want  of  ir- 
ritability ; and,  fecondly,  becaufe  on  the  application  of  a ftimu- 
lus greater  than  ufual,  it  becomes  flower  and  larger.  Thus  in 
cold  fits  of  agues,  in  hyfteric  palpitations  of  the  heart,  and  when 
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the  body  is  much  exhauftecl  by  haemorrhages,  or  by  fatigue,  as 
well  as  in  nervous  fevers,  the  pulfe  becomes  quick  and  fmall  •, 
and  fecondly,  in  all  thofe  cafes  if  an  increafe  of  ftimulus%e  ad- 
ded, by  giving  a little  wine  or  opium  ; the  quick  fmall  pulfe  be- 
) comes  flower  and  larger,  as  any  one  may  eafily  experience  on 
himfelf,  by  counting  his  pulfe  after  drinking  one  or  tv.-o  glades 
of  wine,  when  he  is  faint  from  hunger  or  fatigue. 

Now  nothing  can  fo  ftrongly  evince  that  this  quick  fmall 
pulfe  is  owing  to  defeat  of  irritability,  as  that  an  additional 
ftimulus,  above  what  is  natural,  makes  it  become  flower  and 
larger  immediately  : for  what  is  meant  by  a defedd  of  irritabili- 
ty, but  that  the  arteries  and  heart  are  not  excited  in^Nheir  lifual 
exertions  by  their  ufual  quantity  of  ftimulus  P but  if  you  increafe 
the  quantity  of  ftimulus,  and  they  immediately  adt  with’ rneir 
ufual  energy,  this  proves  their  previous  want  of  their  natural  de- 
gree of  irritability.  Thus  the  trembling  hands  of  drunkards  in 
a morning  become  fteady,  and  acquire  ftrength  to  perform  their 
ufual  offices,  by  the  accuftomed  ftimulus  of  a glafs  or  two  of*" 
brandy. 

2.  In  fleep  and  in  apoplexy  the  pulfe  becomes  flower,  which  t| 
is  not  owing  to  defedd  of  irritability,  for  it  is  at  the  fame  time  ^ 

larger  ; and  thence  the  quantity  of  the  circulation  is  rather  in- 
creafed  than  diminifhed.  In  thefe  cafes  the  organs  of  fenfe  are 
clofed,  and  the  voluntary  power  is  fufpended,  while  the  motions 
dependent  on  internal  irritations,  as  thofe  of  digeftion  and  fecre- 
tion,  are  carried  on  with  more  than  their  ufual  vigour  •,  which 
has  led  fuperficial  obfervers  to  confound  thefe  cafes  with  thofe 
arifing  from  want  of  irritability.  Thus  if  you  lift  up  the  eyelid 
of  an  apopleddic  patient,  who  is  not  addually  dying,  the  iris 
will,  as  ufual,  contradd  itfelf,  as  this  motion  is  aflociated  with 
the  ftimulus  of  light  •,  but  it  is  not  fo  in  the  laft  ftages  of  ner- 
vous fevers,  where  the  pupil  of  the  eye  continues  expanded  in 
the  broad  day-light : in  the  former  cafe  there  is  a want  of  volun- 
tary power,  in  the  latter  a want  of  irritability. 

Hence  alfo  thofe  ccnftitutions  which  are  deficient  in  quantity 
of  irritability,  and  which  pofTefs  too  great  fenfibilitv,  as  during 
the  pain  of  hunger,  of  hyfteric  fpafms,  or  nervous  headachs,  arc 
generally  fuppofed  to  have  too  much  irritability  , and  opium, 
which  in  its  due  dofe  is  a mold  powerful  ftimulant,  is  errone- 
^ oufly  called  a fedative  ; becaufe  by  increafing  the  irritative  mo- 
tions it  decreafes  the  pains  arifing  from  defcdd  of  them. 

Why  the  pulfe  Ihould  become  quicker  both  from  an  increafe 
of  irritation,  as  in  the  fynocha  irritativa,  or  irritative  fever  with 
ftrong  pulfe  •,  and  from  the  decreafe  of  it,  as  in  the  typhus  irrita- 
.tivus,  or  irritative  fever  with  weak  pulfe  ; teems  paradoxical. 
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The  former  circumftance  needs  no  illuftration ; fince  if  the  ftimu- 
lus  of  the  blood,  or  the  irritability  of  the  fanguiferous  fyftem  be 
increafed,  and  the  ftrcngth  of  the  patient  not  diminfhed,  it  is 
plain  that  the  motions  muft  be  performed  quicker  and  ftronger. 

In  the  latter  circumftance  the  weaknefs  of  the  mufcular  pow- 
er on  the  heart  is  foon  over-balanced  by  the  elafticity  cf  the 
coats  of  the  arteries,  which  tliey  poflefs  beudes  a mulcular  power 
of  contraction  ; and  hence  the  arteries  are  diftended  to  lets  than 
their  ufual  diameters.  The  heart  being  thus  ftopped,  when  it 
is  but  half  emptied,  begins  fooner  to  dilate  again  ; and  the  ar- 
teries being  dilated  to  lets  than  their  ufual  diameters,  begin  fo 
much  fooner  to  contract  themfelves  ; infomuch,  that  in  the  laft 
ftages  of  fevers  with  weaknefs  the  frequency  of  pulfation  of  the 
heart  and  arteries  become  doubled  ; which,  however,  is  never 
the  cafe  in  fevers  with  ftrength,  in  which  they  feldom  exceed 
1 r 8 or  120  pulfations  in  a minute.  It  mult  be  added,  that  in 
thefe  cafes,  while  the  pulfe  is  very  fmall  and  very  quick,  the 
heart  often  feels  large,  and  labouring  to  one’s  hand  ; which  co- 
incides with  the  above  explanation,  fhewing  that  it  does  not 
completely  empty  itfelf. 

3.  In  cafes  however  of  debility  from  paucity  of  blood,  as  in 
animals  which  are  bleeding  to  death  in  the  llaughter-houfe,  the 
quick  pulfations  of  the  heart  and  arteries  may  be  owing  to  their 
not  being  diftended  to  more  than  half  their  ufual  diaftole;  and 
in  confequer.ee  they  muft  contrail  focner,  or  more  frequently, 
in  a given  time.  As  weak  people  are  liable  to  a deficient  quan- 
tity of  blood,  this  caufe  may  occafionally  contribute  to  quicken 
the  pulfe  in  fevers  with  debility,  which  may  be  known  by  ap- 
plying one’s  hand  upon  the  heart  as  above  ; but  the  principal 
caufe  I l'uppofe  to  confift  in  the  diminution  of  fenforial  power. 
When  a mufcle  contains,  or  is  fupplied  with  but  little  fenforial 
power,  its  contraction  foon  ceafes,  and  in  conefquence  may  foon 
recur,  as  is  feen  in  the  trembling  hands  of  people  weakened  by 
age  or  by  drunkennefs.  See  Sedl.  XII.  1.  4.  XII.  3.  4. 

It  may  neverthelefs  frequently  happen,  that  both  the  deficiency 
of  ftimulus,  as  where  the  quantity  of  blood  is  lellened  (as  de- 
fended in  No.  4.  of  this  fedlion),  and  the  deficiency  of  fenforial 
power,  as  in  thofe  of  the  temperament  of  inirritabilty,  deferibed 
in  Seel.  XXXI.  occur  at  the  fame  time  ; which  will  thus  add 
to  the  quicknel's  of  tire  pulfe  and  to  the  danger  of  the  difeafe. 

III.  x.  A certain  degree  of  heat  is  neceifary  to  mufcular  mo- 
tion, and  is,  in  confequence,  efiential  to  life.  This  is  obferved 
in  thofe  animals  and  infedls  which  pafs  the  cold  feafon  in  a tor- 
pid Hate,  and  which  revive  on  being  warmed  by  the  fire.  This 
necdlary  ftimulus  of  heat  has  two  fources  5 one  from  the  fluid 
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afcfriofphere  of  heat,  in  which  all  things  are  immerfed,  and  the 
other  from  the  internal  combinations  of  the  particles,  which 
form  the  various  fluids,  which  are  produced  in  the  extenfivc 
fy Items  of  the  glands.  When  either  the  external  heat,  which 
furrounds  us,  or  the  internal  produftion  of  it,  becomes  leflened 
to  a certain  degree,  the  pain  of  cold  is  perceived. 

This  pain  of  cold  is  experienced  rood  fenfibly  by  our  teeth, 
when  ice  is  held  in  the  mouth  ; or  by  our  whole  fyftem  after 
having  been  previoufly  accuftomed  to  much  warmth.  It  is 
probable,  that  this  pain  does  not  arife  from  the  mechanical  or 
chemical  effe&s  of  a deficiency  of  heat  ; but  that,  like  the  or- 
gans of  fenfe  by  which  we  perceive  hunger  and  thirft,  this  fenfe 
of  heat  fuffers  pain,  when  the  ftimulus  of  its  objett  is  wanting 
to  excite  the  irritative  motions  of  the  organ  ; that  is,  when  th-. 
fenforial  power  becomes  too  much  accumulated  in  the  qtiiefcerr; 
fibres.  See  Sett.  XII.  5.  3.  For  as  the  periftaltic  motions  of 
the  ftomach  are  leflened,  when  the  pain  of  hunger  is  great,  fo 
the  action  ot  the  cutaneous  capillaries  are  leflened  during  the 
pain  of  cold  ; as  appears  by  the  palenels  of  the  fkin,  as  explain- 
ed in  Seth.  XIV.  6.  on  the  production  of  ideas. 

The  pain  in  the  fmall  of  the  back  and  forehead  in  the  cold 
fits  of  the  ague,  in  nervous  hemicrania,  and  in  hyfteric  parox- 
ylms,  when  all  the  irritative  motions  are  much  impaired,  feems 
to  arife  from  this  caule  ; the  veflels  of  thefe  membranes  or 
miifcles  become  torpid  by  their  irritative  aflociations  with  other 
parts  of  the  body,  and  thence  produce  lefs  of  their  accuftomed 
feeretions,  and  in  confequence  lefs  heat  is  evolved,  and  they 
experience  the  pain  of  cold  ; which  coldnefs  may  often  be  felt 
by  the  hand  applied  upon  the  affefeed  part. 

a.  The  importance  of  a greater  or  lef6  deduftion  of  heat 
from  the  fyftem  will  be  more  eafy  to  comprehend,  if  we  firft 
confider  the  great  expen fe  of  fen forial  power  ufed  in  carrying 
on  the  vital  motions  ; that  is,  which  circulates,  abforbs,  fecreres, 
aerates,  and  elaborates  the  whole  mafs  of  fluids  with  unceafing 
afSduity.  The  fenforial  power,  or  fpirit  of  animation,  ufed  in 
giving  perpetual  and  ftrong  motion  to  the  heart,  which  over- 
comes the  elafticity  and  vis  inertia;  of  the  whole  arterial  fyftem  s 
next  the  expenfe  of  fenforial  power  in  moving  with  great  force 
and  velocity  the  innumerable  trunks  and  ramifications  of  the 
arterial  fyftem  ; the  expenfe  of  fenforial  power  in  circulating 
the  whole  mafs  of  blood  through  the  long  and  intricate  intcr- 
tions  of  the  very  fine  veflels,  which  compofe  the  glands  and 
capillaries  ; then  the  expenfe  of  fenforial  power  in  the  exer- 
tions of  the  abforhent  extremities  cf  all  the  lafleals,  and  of  all 
the  lymphatics,  which  open  their  mouths  on  the  external  lur- 
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face  of  the  flcin,  and  on  the  internal  furfaces  of  every  cell  or 
interface  of  the  body  ; then  the  expenfe  of  fenforial  power  in 
the  venous  abforption,  by  which  the  blood  is  received  from  the 
capillary  veffels,  or  glands,  where  the  arterial  power  ceales,  and 
is  drunk  up,  and  returned  to  the  heart  ; next  the  expenfe  of 
fenforial  power  ufed  by  the  mufcles  of  refpiration  in  their  of- 
fice of  perpetually  expanding  the  bronchia,  or  air-veffels,  of  the 
lungs  and  laftly  in  the  unceafing  periftaltic  motions  of  the. 
ftomach  and  whole  fyftem  of  inteftines,  and  in  all  the  fecre- 
tions  of  bile,  gaftric  juice,  mucus,  perfpirable  matter,  and  the 
various  excretions  from  the  fyftem.  If  we  confider  the  ceafe- 
lefs  expenfe  of  fenforial  power  thus  perpetually  employed,  it 
will  appear  to  be  much  greater  in  a day  than  ail  the  voluntary 
exertions  of  our  mufcles  and  organs  of  fenfe  confume  in  a 
week  ; and  all  this  withaut  any  fenfible  fatigue  ! Now,  if  but 
a part  of  thefe  vital  motions  are  impeded,  or  totally  flopped  for 
but  a fhort  time,  we  gain  an  idea  that  there  muft  be  a great  ac- 
cumulation of  fenforial  power  ; as  its  production  in  thefe  or- 
gans, which  are  fubjeft  to  perpetual  activity,  is  continued  dur- 
ing their  quiefcence,  and  is  in  confequence  accumulated. 

While,  on  the  contrary,  where  thofe  vital  organs  act  too  for- 
cibly by  increafe  of  ftimulus  without  a proportionally-increafed 
production  of  fenforial  power  in  the  brain,  it  is  evident,  that  a 
great  deficiency  of  action,  that  is  torpor,  muft  foon  follow,  as 
in  fevers  ; whereas  the  locomotive  mufcles,  which  act  only  by 
intervals,  are  neither  liable  to  fo  great  accumulation  of  fenforial 
power  during  their  times  of  inactivity,  nor  to  fo  great  an  ex- 
hauftion  of  it  during  their  times  of  action. 

Thus,  on  going  into  a very  cold  bath,  fuppofe  at  33  degrees 
of  heat  on  Fahrenheit’s  fcale,  the  adtion  of  the  fubcutaneous 
capillaries,  or  glands,  and  of  the  mouths  of  the  cutaneous  ab- 
forbents  is  diminifhed,  or  ceales  for  a time.  Hence  lefs  or  no 
blood  paffes  thefe  capillaries,  and  palenefs  fucceeds.  But  foon 
after  emerging  from  the  bath,  a more  florid  colour  and  a greater 
degree  of  heat  are  generated  on  the  flcin  than  was  poffeffed  be- 
fore  immerfion  j for  the  capillary  glands,  after  this  quielcent 
ftate,  occafioned  by  the  want  of  ftimulus,  become  more  irritable 
than  ufual  to  their  natural  ftimuli,  owing  to  the  accumulation  of 
lenforial  power,  and  hence  a greater  quantity  of  blood  is  tranf- 
mitted  through  them,  and  a greater  fecretion  of  perfpirable 
matter ; and,  in  conlequence,  a greater  degree  of  heat  fucceeds. 
During  the  continuance  in  cold  water  the  breath  is  cold,  and 
the  act  of  refpiration  quick  and  laborious  ; which  have  gener- 
ally been  afcribed  to  the  obftruCtion  of  the  circulating  fluid  by 
a fpafm  of  the  cutaneous  veffels,  and  by  a confequent  accumu- 
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lation  of  blood  in  the  lungs,  occafioned  by  the  preffure  as  well 
as  by  the  coklnefs  of  the  water.  This  is  not  a fatisfa&ory  ac- 
count  of  this  curious  phenomenon,  fmce  at  this  time  the 
whole  circulation  is  lefs,  as  appears  from  the  fmallnefs  of  the 
pulfe  and  coldnefs  of  the  breath  ; which  {hew  that  lefs  blood 
pafi'es  through  the  lungs  in  a given  time  ; the  fame  laborious 
breathing  immediately  occurs  when  the  palenefs  of  the  {kin  is 
produced  by  fear,  where  no  external  cold  or  preffure  are  applied. 

The  minute  veflels  of  the  bronchia,  through  which  the  blood 
i pafles  from  the  arterial  to  the  venal  fyftem,  and  which  corref- 
pond  with  the  cutaneous  capillaries,  have  frequently  been  ex- 
pofed  to  cold  air,  and  become  quiefcent  along  with  thofe  of  the 
fkin  ; and  hence  their  motions  are  fo  afiociated  together,  that 
when  one  is  affected  either  with  quiefcence  or  exertion,  the 
other  fympathizes  with  it,  according  to  the  laws  of  irritative 
alfociation.  See  Sect.  XXVII.  I.  on  haemorrhages. 

Befides  the  quiefcence  of  the  minute  veflels  of  the  lungs, 
there  are  many  other  fyftems  of  veflels  which  become  torpid 
.(  from  their  irritative  aflociations  with  thofe  of  the  fkin,  as  the 
abforbents  of  the  bladder  and  inteftines  ; whence  an  evacuation 
of  pale  urine  occurs,  when  the  naked  {kin  is  expofed  only  to 
the  coldnefs  of  the  atmofphere  ; and  fprinkling  the  naked  body 
with  cold  water  is  known  to  remove  even  pertinacious  confti- 
pation  of  the  bowels.  From  the  quiefcence  of  fuch  extenfivc 
fyftems  of  veflels  as  the  glands  and  capillaries  of  the  fkin,  and 
the  minute  veflels  of  the  lungs,  with  their  various  abforbent  fe- 
ries  of  veflels,  a great  accumulation  of  fenforial  pow'ers  is  occa- 
fioned ; part  of  which  is  again  expended  in  the  increafed  ex- 
ertion of  all  thefe  veflels,  with  an  univerfal  glow'  of  heat  in  con- 
fequence  of  this  exertion,  and  the  remainder  of  it  adds  vigour 
to  both  the  vital  and  voluntary  exertions  of  the  whole  day. 

If  the  activity  of  the  fubcutaneous  veflels,  and  of  thofe  with 
which  their  actions  are  aflbeiated,  was  too  great  before  coldim- 
merfion,  as  in  the  hot  days  of  fummer,  and  by  that  means  the 
fenforial  power  was  previoufly  diminifhed,  we  fee  the  caufe 
why  the  cold  bath  gives  fuch  prefent  ftrength  ; namely,  by  flop- 
ping the  unneceflary  activity  of  the  fubcutaneous  veflels,  and 
thus  preventing  the  too  great  exhaullion  of  fenforial  power  ; 
which,  in  metaphorical  language,  has  been  called  bracing  the 
fyftem  : which  is,  however,  a mechanical  term,  only  applicabi 
to  drums,  or  mufical  firings  : as  on  the  contrary  the  word  re- 
laxation, when  applied  to  living  animal  bodies,  can  only  mean 
too  fmall  a quantity  of  ftimulus,  or  too  fmall  a quantity  ot 
fenforial  power  ; as  explained  in  Se£l.  XII.  i. 

3.  This  experiment  of  cold  bathing  prefents  us  with  a fimple 

fever-fit  i. 


Sect.  XXXII.  3.  4.  OF  IRRITATION.  289 

fever-fit  ; for  the  pulfe  is  weak,  fmail,  and  quick  during  the 
cold  immerfion  ; and  becomes  ftrong,  full,  and  quick  during 
the  fubfequent  glow  of  heat  ; till  in  a few  minutes  thefe  fymp- 
toms  fubfide,  and  the  temporary  fever  ceafes. 

In  thofe  conftitutions  where  the  degree  of  inirritability,  or  of 
debility,  is  greater  than  natural,  the  coldnefs  and  palenefs  of 
the  lkin  with  the  quick  and  weak  pulfe  continue  a long  time 
after  the  patient  leaves  the  bath  ; and  the  fubfequent  heat  ap- 
proaches by  unequal  flulhings,  and  he  feels  himfelf  difordered 
for  many  hours.  Hence  the  bathing  in  a cold  fpring  of  water, 
where  the  heat  is  but  forty  eight  degrees  on  Fahrenheit’s  ther- 
mometer, much  difagrees  with  thofe  of  weak  or  inirritable  hab- 
its of  body  ; who  pofiefs  fo  little  fenforial  power,  that  they 
cannot  without  injury  bear  to  have  it  diminifhed  even  for  a 
fhort  time  j but  who  can  neverthelefs  bear  the  more  temperate 
coldnefs  of  Buxton  bath,  which  is  about  eighty  degrees  of  heat, 
and  which  ftrengthens  them,  and  makes  them  by  habit  lefs  lia- 
ble to  great  quiefcence  from  fmail  variations  of  cold  ; and  thence 
lefs  liable  to  be  diforderecFby  the  unavoidable  accidents  of  life. 
Hence  it  appears,  why  people  of  thefe  inirritable  conftitutions, 
which  is  another  expreffion  for  fenforial  deficiency,  are  often 
much  injured  by  bathing  in  a cold  fpring  of  water  ; and  why 
they  Ihould  continue  but  a very  fhort  time  in  baths,  which  are 
colder  than  their  bodies  ; and  Ihould  gradually  increafe  both 
the  degree  of  the  coldnefs  of  the  water,  and  the  time  of  their 
continuance  in  it,  if  they  would  obtain  falutary  effects  from  cold 
immerfions.  See  Sedt.  XII.  2.  1. 

On  the  other  hand,  in  all  cafes  where  the  heat  of  the  exter- 
nal furface  of  the  body,  or  of  the  internal  furface  of  the  lungs, 
is  greater  than  natural,  the  ufe  of  expofure  to  cool  air  may  be 
deduced.  In  fever-fits  attended'  with  ftrength,  that  is  with 
great  quantity  of  fenforial  power,  it  removes  the  additional  ftim~ 
ulus  of  heat  from  the  furfaces  above  mentioned,  and  thus  pre- 
vents their  excefs  of  ufelefs  motion  j and  in  fever-fits  attended' 
with  debility,  that  is  with  a deficiency  of  the  quantity  of  fenfo- 
rial power,  it  prevents  the  great  and  dangerous  waffe  of  fenfo- 
rial power  expended  in  the  unneceffary  increafe  of  the  adtions 
of  the  glands  and  capillaries  of  the  lkin  and  lungs. 

4.  In  the  fame  manner,  when  any  one  is  long  expofed  to 
very  cold  air,  a quiefcence  is  produced  of  the  cutaneous  and 
pulmonary  capillaries  and  abforbents,  owing  to  the  deficiency 
of  their  ufualftimulus  of  heat  5 and  this  quiefcence  of  fo  great 
a quantity  of  veffels  affedts,  by  irritative  affociation,  the  whole 
abforbent  and  glandular  fyftem,  which  becomes  in  a greater  or 
lefs  degree  quiefcent,  and  a cold  fit  of  /ever  is  produced. 
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If  the  deficiency  of  the  ftimulus  of  heat  is  very  great,  the  qui- 
efcence  becomes  fo  general  as  to  exftinguifh  life,  as  in  thofe  who 
are  frozen  to  death. 

If  the  deficiency  of  heat  be  in  lefs  degree,  but  yet  fo  great  as 
in  fome  meafure  to  diforder  the  fyftem,  and  fhould  occur  the 
fucceeding  day,  it  will  induce  a greater  degree  of  quiefcence 
than  before,  from  its  acting  in  concurrence  with  the  period  of 
the  diurnal  circle  of  actions,  explained  in  Se£t.  XXXVI.  Hence 
from  a fmall  beginning  a greater  and  greater  degree  of  quief- 
cence may  be  induced,  till  a complete  fever-fit  is  formed  ; and 
which  will  cbntinue  to  recur  at  the  periods  by  which  it  was 
produced.  See  Seed.  XVII.  3.  6. 

If  the  degree  of  quiefcence  occafioned  by  defe£I  of  the  ftimu- 
lus of  heat  be  very  great,  it  will  recur  a fecond  time  by  a fight- 
er caufe,  than  that  which  firft  induced  it.  If  the  caufe,  which 
induces  the  fecond  fit  of  quiefcence,  recurs  the  fucceeding  day, 
the  quotidian  fever  is  produced  ; if  not  till  the  alternate  day,  the 
tertian  fever  ; and  if  not  till  after  feventy-two  hours  from  the 
firft  fit  of  quiefcence,  the  quartan  fever  is  formed.  This  laft 
kind  of  fever  recurs  lefs  frequently  than  the  other,  as  it  is  a dif- 
eafe  only  of  thofe  of  the  temperament  of  aflociability,  as  men- 
tioned in  Sett  XXXI.;  for  in  other  conftitutions  the  capability 
of  forming  a habit  ceafes,  before  the  new  caufe  of  quiefcence  ic 
again  applied,  if  that  does  not  occur  fooner  than  in  feventy-two 
hours. 

And  hence  thofe  fevers,  whofe  caufe  is  from  cold  air  of  the 
night  or  morning,  are  more  liable  to  obferve  the  folar  day  in 
their  periods ; while  thofe  from  other  caufes  frequently  oblerve 
the  lunar  day  in  their  periods,  their  pavoxyfms  returning  near  an 
hour  later  every  day,  as  explained  in  Sect.  XXXVI. 

IV.  Another  frequent  caufe  of  the  cold  fits  of  fever  is  the 
defe£t  of  the  ftimulus  of  diftention.  The  whole  arterial  lvftem 
would  appear,  by  the  experiments  of  Haller,  to  be  irritable  by 
no  other  ftimulus,  and  the  motions  of  the  heart  and  alimentary 
canal  are  certainly  in  fome  meafure  dependent  on  the  fame  caule. 
See  Se<ft.  XIV.  7.  Hence  there  can  be  no  wonder,  that  the 
diminution  of  diftention  fhould  frequently  induce  the  quiet- 
cence,  which  conftitutes  the  beginning  of  fever-fits. 

Monfieur  Lieutaud  has  judicioufly  mentioned  the  deficiency 
of  the  quantity  of  blood  amonglt  the  caufes  of  difeafes,  which 
he  fav3  is  frequently  evident  in  difieefions  : fevers  are  hence 
brought  on  by  great  haemorrhages,  diarrhoeas,  or  other  evacua- 
tions ; or  from  the  continued  ul'e  of  diet,  which  contains  but 
little  nourifhment ; or  from  the  exhauftion  occafioned  by  vio- 
lent fatigue,  or  by  thofe  chronic  difeafes  in  which  the  digeftion 
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is  much  impaired  ; as  where  the  ftomach  has  been  long  affedbed 
with  the  gout  or  fcirrhus  ; or  in  the  paralyfis  of  the  liver,  as  de- 
fcribed  in  Sedt.  XXX.  Hence  a paroxyfm  of  gout  is  liable  to 
recur  on  bleeding  or  purging  ; as  the  torpor  of  fome  vifcus, 
which  precedes  the  inflammation  of  the  foot,  is  thus  induced  by 
the  want  of  the  ftimulus  of  diftention.  And  hence  the  extremi- 
ties of  the  body,  as  the  nofe  and  fingers,  are  more  liable  to  be- 
come cold,  when  we  have  long  abftained  from  food  ; and  hence 
the  pulfe  is  increafed  both  in  ftrength  and  velocity  above  the 
natural  ftandard  after  a full  meal  by  the  ftimulus  of  diftention. 

However,  this  ftimulus  of  diftention,  like  the  ftimulus  of  heat 
above  defcribed,  though  it  contributes  much  to  the  due  adtion 
not  only  of  the  heart,  arteries,  and  alimentary  canal,  but  feems 
neceffary  to  the  proper  fecretion  of  all  the  various  glands ; yet 
perhaps  it  is  not  the  foie  caufe  of  any  of  thefe  numerous  mo- 
tions : for  as  the  ladteals,  cutaneous  abforbents,  and  the  various 
glands  appear  to  be  ftimulated  into  adtion  by  the  peculiar  pun- 
gency of  the  fluids  they  abforb,  fo  in  the  inteftinal  canal  the 
pungency  of  the  digefting  aliment,  or  the  acrimony  of  the  feces, 
feems  to  contribute,  as  well  as  their  bulk,  to  promote  the  perif- 
taltic  motions  j and  in  the  arterial  fyftem,  the  momentum  of  the 
particles  of  the  circulating  blood,  and  their  acrimony,  ftimulate 
the  arteries,  as  well  as  the  diftention  occafioned  by  it.  Where 
the  pulfe  is  fmall  this  defedt  of  diftention  is  prefent,  and  con- 
tributes much  to  produce  the  febris  irritativa  pulfu  debili,  or  ir- 
ritative fever  with  weak  pulfe,  called  by  modern  writers  nervous 
fever,  as  a predifponent  caufe.  See  Sedt.  XII.  1.  4.  Might 
not  the  transfufion  of  blood,  fuppofe  of  four  ounces  daily  from 
a ftrong  man,  or  other  healthful  animal,  as  a lheep  or  an  afs,  be 
ufed  in  the  early  ftate  of  nervous  or  putrid  fevers  with  great 
profpedt  of  fuccefs  ? 

V.  The  defedt  of  the  momentum  of  the  particles  of  the  circu- 
lating blood  is  another  caufe  of  the  quiefcence,  with  which  the 
cold  fits  of  fever  commence.  This  ftimulus  of  the  momentum 
of  the  progreffive  particles  of  the  blood  does  not  adt  over  the 
whole  body  like  thofe  of  heat  and  diftention  above  defcribed, 
but  is  confined  to  the  arterial  fyftem ; and  differs  from  the 
ftimulus  of  the  diftention  of  the  blood,  as  much  as  the  vibra- 
tion of  the  air  does  from  the  currents  of  it.  Thus  are  the  dif- 
ferent organs  of  our  bodies  ftimulated  by  four  different  mechan- 
ic properties  of  the  external  world  : the  fenfe  of  touch  by  the 
prelfure  of  folid  bodies  fo  as  to  diftinguifh  their  figure  5 the 
mufcular  fyftem  by  the  diftention,  which  they  occafion  ; the  in- 
ternal furface  of  the  arteries,  by  the  momentum  of  their  moving 
particles ; and  the  auditory  nerves,  by  the  vibration  of  them  1 
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and  thefe  four  mechanic  properties  are  as  different  from  each 
other  as  the  various  chemical  ones,  which  are  adapted  to  the 
numerous  glands,  and  to  the  other  organs  of  fenfe. 

2.  The  momentum  of  the  progreflive  particles  of  blood  is 
compounded  of  their  velocity  and  their  quantity  of  matter:  hence 
whatever  circumftances  diminifh  either  of  thefe  without  propor- 
tionally increafing  the  other,  and  without  fuperadding  either  of 
the  general  ftimuli  of  heat  or  diftention,  will  tend  to  produce  a 
quiefcence  of  the  arterial  fyftem,  and  from  thence  of  all  the 
other  irritative  motions,  which  are  connected  with  it. 

Hence  in  all  thofe  conftitutions  or  difeafes  where  the  blood 
contains  a greater  proportion  of  ferum,  which  is  thelighteft  part 
o ' its  compofition,  the  pulfations  of  the  arteries  are  weaker,  as  in 
nervous  fevers,  chlorofis,  and  hyfleric  complaints ; for  in  thefe 
cafes  the  momentum  of  the  progreffive  particles  of  blood  is  lefs  ; 
and  hence,  where  the  denfer  parts  of  its  compofition  abound,  as 
the  red  part  of  it,  or  the  coagulable  lymph,  the  arterial  pulfations 
are  ftronger  ; as  in  thofe  of  robuft  health,  and  in  inflammatory 
difeafes. 

That  this  ftimulus  of  the  momentum  of  the  particles  of  the 
circulating  fluid  is  of  the  greateft  confequence  to  the  arterial 
aftion,  appears  from  the  experiment  of  injecting  air  into  the 
blood  veflels,  which  feems  to  deftroy  animal  life  from  the 
want  of  this  ftimulus  of  momentum  ; for  the  diftention  of  the 
arteries  is  not  diminifhed  by  it,  it  polleUes  no  corrofive  acrimony, 
and  is  lefs  liable  to  repafs  the  valves  than  the  blood  iifelf  •,  fmce 
air-valves  in  all  machinery  require  much  lefs  accuracy  of  con- 
ftruclion  than  thofe  which  are  oppofed  to  water. 

3.  One  method  of  increafing  the  velocity  of  the  blood,  and  in 
confequence  the  momentum  of  its  particles,  is  by  the  exercife 
of  the  body,  or  by  the  frifUon  of  its  furface  ; fo,  on  the  contra- 
ry, too  great  indolence  contributes  to  decreafe  this  ftimulus  of 
the  momentum  of  the  particles  of  the  circulating  blood,  and  thus 
tends  tc  induce  quiefcence ; as  is  feen  in  hylteric  cafes,  and 
chlorofis,  and  the  other  difeafes  of  fedentary  people. 

4.  The  velocity  of  the  particles  of  the  blood  in  certain  cir- 
cumftances is  increafed  by  venefettion,  which,  by  removing  a 

.part  of  it,  diminiihes  the  refiftance  to  the  motion  of  the  other 
part,  and  hence  the  momentum  of  the  particles  of  it  is  incre 
ed.  This  may  be  eaiily  underftocd  by  confidering  it  in  the  ex- 
treme, fmce,  if  the  refiftance  was  greatly  increafed,  fo  as  to  over- 
come the  propelling  power,  there  could  be  no  velocity,  and  m 
confequence  no  momentum  at  all.  From  this  circumftance 
arifes  that  curious  phenomenon,  the  truth  of  which  I have  been 
more  than  once  witnefs  to,  that  venefedlion  will  often  xnftanta- 
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xseoufly  relieve  thofe  nervous  pains,  which  attend  the  cold  peri- 
ods of  hyfleric,  avthmatic,  or  epileptic  difeafes ; and  that  even 
j where  large  doles  of  opium  have  been  in  vain  exhibited.  In 
thefe  cafes  the  pulfe  becomes  ftronger  after  the  bleeding,  and 
the  extremities  regain  their  natural  warmth  ; and  an  opiate  then 
given  a£Is  with  much  more  certain  effed. 

VI.  There  is  another  caufe,  which  feems  occahonally  to  in- 
duce quiefcence  into'fome  part  of  our  fyftem,  I mean  the  influ- 
ence of  the  fun  and  moon  ; the  attradion  of  thefe  luminaries, 
by  decreafing  the  gravity  of  the  particles  of  the  blood,  cannot  af- 
fed  their  momentum,  as  their  vis  inertise  remains  the  fame 
but  it  may  neverthelefs  produce  fome  chemical  change  in  them, 
becaufe  whatever  affeds  the  general  attractions  of  the  particles 
of  matter  may  be  fuppofed  from  analogy  to  afFed  their  fpecific 
attractions  or  affinities  r and  thus  the  ftimulus  of  the  particles 
of  blood  may  be  diminiffied,  though  not  their  momentum.  As 
the  tides  of  the  fea  obey  the  fouthing  and  northing  of  the  moon 
(allowing  for  the  time  neceflary  for  their  motion,  and  the  ob- 
ftrudions  of  the  ffiores),  it  is  probable,  that  there  are  alfo  at- 
mofpheric  tides  on  both  Aides  of  the  earth,  which  to  the  inhab- 
itants of  another  planet  might  lo  defied  the  light  as  torefemble 
■the  ring  of  Saturn.  Now  as  thefe  tides  of  water,  or  of  air,  are 
taifed  by  the  diminution  of  their  gravity,  it  follows,  that  their 
preflure  on  the  furface  of  the  earth  is  no  greater  than  the  preflure 
of  the  other  parts  of  the  ocean,  or  of  the  atmofphere,  where  no 
fuch  tides  exift  ; and  therefore  that  they  cannot  afFed  the  mer- 
cury in  the  barometer.  In  the  fame  manner,  the  gravity  of  all 
other  terreftrial  bodies  is  diminiffied  at  the  times  of  the  fouth- 
ing and  northing  of  the  moon,  and  that  in  a greater  degree  when 
.this  coincides  with  the  fouthing  and  northing  of  the  fun,  and 
this  in  a ftill  greater  degree  about  the  times  of  the  equinoxes. 
This  decreafe  of  the  gravity  of  all  bodies  during  the  time  the 
moon  pafles  our  zenith  or  nadir  might  poffibly  be  ffiewn  by  the 
flower  vibrations  of  a pendulum,  compared  with  a fpring  clock, 
or  with  aftronomical  obfervation.  Since  a pendulum  of  a cer- 
tain length  moves  flower  at  the  line  than  near  the  poles,  becaufe 
the  gravity  being  diminiffied  and  the  vis  inertise  continuing  the 
fame,  the  motive  power  is  lefs,  but  the  refiftance  to  be  overcome 
continues  the  fame.  The  combined  powers  of  the  lunar  and 
folar  attradion  are  eftimated  by  Sir  Ifaac  Newton  not  to  exceed 
one  7,868,850th  part  of  the  power  of  gravitation,  which  feems 
indeed  but  a fmall  circumftance  to  produce  anv  confiderable  ef- 
fed  on  the  weight  of  fublunary  bodies,  and  yet  this  is  fufficient 
to  raife  the  tides  at  the  equator  above  ten  feet  high  ; and  if  it  be 
confidered,  what  fmall  impulfes  of  other  bodies  produce  their 

effeds 


294 


DISEASES 


Sect.  XXXII.  6.  i 


effects  on  the  organs  of  fenfe  adapted  to  the  perception  of  them, 
as  of  vibration  on  the  auditory  nerves,  we  fhall  ceafe  to  be  fur- 
prifed,  that  fo  minute  a diminution  in  the  gravity  of  the  parti- 
cles of  blood  fhould  fo  far  affe£I  their  chemical  changes,  or  their 
ftimulating  quality,  as,  joined  with  other  caufes,  fometimes  to 
produce  the  beginnings  of  difeafes. 

Add  to  this,  that  if  the  lunar  influence  produces  a very  fmall 
degree  of  quiefcence  at  firft,  and  if  that  recurs  at  certain  peri- 
ods even  with  lefs  power  to  produce  quiefcence  than  at  firft,  yet 
the  quiefcence  will  daily  increafe  by  the  acquired  habit  afting 
at  the  fame  time,  till  at  length  fo  great  a degree  of  quiefcence  is 
induced  as  to  produce  phrenfy,  canine  madnefs,  epilepfy,  hyfter- 
ic  pains  or  cold  fits  of  fever,  inftances  of  many  of  which  are  to 
be  found  in  Dr.  Mead’s  work  on  this  fubjedf.  The  folar  influ- 
ence alfo  appears  daily  in  feveral  difeafes  ; but  as  darknefs,  fi- 
lence,  fleep,  and  our  periodical  meals  mark  the  parts  of  the  fo- 
lar circle  of  adlions,  it  is  fometimes  dubious  to  which  of  thefe 
the  periodical  returns  of  thefe  difeafes  are  to  be  afcribed. 

As  far  as  I have  been  able  to  obferve,  the  periods  of  inflam- 
matory difeafes  obferve  the  folar  day  ; as  the  gout  and  rheuma- 
tifrn  have  their  greateft  quiefcence  about  noon  and  midnight, 
and  their  exacerbations  fome  hours  after;  as  they  have  more 
frequently  their  immediate  caufe  from  cold  air,  inanition,  or  fa- 
tigue, than  from  the  effedls  of  lunations ; whilft  the  cold  fits  of 
hyfteric  patients,  and  thofe  in  nervous  fevers,  more  frequently 
occur  twice  a day,  later  by  near  half  an  hour  each  time,  accord- 
ing to  the  lunar  day  ; whilft  fome  fits  of  intermittents,  which 
are  undifturbed  by  medicines,  return  at  regular  folar  periods, 
and  others  at  lunar  ones  ; which  may,  probably,  be  owing  to  the 
difference  of  the  periods  of  thofe  external  circumftances  of  cold, 
inanition,  or  lunation,  which  immediately  caufed  them. 

We  muft,  however,  obferve,  that  the  periods  of  quiefcence 
and  exacerbation  in  difeafes  do  not  always  commence  at  the  times 
of  the  fyzygies  or  quadratures  of  the  moon  and  fun,  or  at  the 
times  of  their  palfing  the  zenith  or  nadir  ; but  as  it  is  probable, 
that  the  ftimulus  of  the  particles  of  the  circumfluent  blood  is 
gradually  diminilhed  from  the  time  of  the  quadratures  to  that  of 
the  fyzygies,  the  quiefcence  may  commence  at  any  hour,  when 
to-operating  with  other  caufes  of  quiefcence,  it  becomes  gre?f 
enough  to  produce  a difeafe  : afterwards  it  will  continue  to  re- 
cur at  the  fame  period  of  the  lunar  or  folar  influence  ; the  fa  r.e 
caufe  operating  conjointly  with  the  acquired  habit,  that  is  with 
the  catenation  of  this  new  motion  with  the  diflevered  links  ot 
the  lunar  or  folar  circles  of  animal  atlion. 

In  this  manner  the  periods  of  menftruation  bt  ^ the  lunar 
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month  with  great  exaftnefs  in  healthy  patients  (and  perhaps  the 
venereal  orgafm  in  brute  animals  does  the  fame),  yet  tbefe  pe- 
riods do  not  commence  either  at  the  fyzygies  or  quadratures  of 
the  lunations,  but  at  whatever  time  of  the  lunar  periods  they  be- 
gin, they  obferve  the  fame  in  their  returns  till  fome  greater 
caufe  difturbs  them. 

Hence,  though  the  beft  way  to  calculate  the  time  of  the  ex- 
pected returns  of  the  paroxyfms  of  periodical  difeafes  is  to  count 
the  number  of  hours  between  the  commencement  of  the  two 
preceding  fits,  yet  the  following  obfervations  may  be  worth  at- 
tending to,  when  we  endeavour  to  prevent  the  returns  of  maniac- 
al or  epileptic  difeafes  ; whofe  periods  (at  the  beginning  of  them 
efpecially)  frequently  obferve  the  fyzygies  of  the  moon  and  fun, 
and  particularly  about  the  equinox. 

The  greateft  of  the  two  tides  happening  in  every  revolution 
of  the  moon,  is  that  when  the  moon  approaches  neareft  to  the 
zenith  or  nadir;  for  this  reafon,  while  the  fun  is  in  the  northern 
figns,  that  is  during  the  vernal  and  fummer  months,  the  greater 
of  the  two  diurnal  tides  in  our  latitude  is  that,  when  the  moon 
is  above  the  horizon  ; and  when  the  fun  is  in  the  fouthern  figns, 
or  during  the  autumnal  and  winter  months,  the  greater  tide  is 
that,  which  arifes  when  the  moon  is  below  the  horizon  ; and 
as  the  fun  approaches  fomewhat  nearer  the  earth  in  winter  than 
in  fummer,  the  greateft  equinocfial  tides  are  obferved  to  be  a lit- 
tle before  the  vernal  equinox,  and  a little  after  the  autumnal  one. 

Do  not  the  cold  periods  of  lunar  difeafes  commence  a few 
hours  before  the  fouthing  of  the  moon  during  the  vernal  and 
fummer  months,  and  before  the  northing  of  the  moon  during 
the  autumnal  and  winter  months  ? Do  not  palfies  and  apoplex- 
ies, which  occur  about  the  equinoxes,  happen  a few  days  before 
the  vernal  equinodial  lunation,  and  after  the  autumnal  one  ? 
Are  not  the  periods  of  thofe  diurnal  difeafes  more  obftmate, 
that  commence  many  hours  before  the  fouthing  or  northing  of 
the  moon,  than  of  thofe  which  commence  at  thofe  times  ? Are 
not  thofe  palfies  and  apoplexies  more  dangerous  which  com- 
mence many  days  before  the  fyzygies  of  the  moon,  than  thofe 
which  happen  at  thofe  times  ? See  Se£I.  XXXVI.  on  the  peri- 
ods of  difeafes. 

VII.  Another  very.frequent  caufe  of  the  cold  fit  of  fever  is 
the  quiefcence  of  fome  of  thofe  large  congeries  of  glands,  which 
compofe  the  liver,  fpleen,  or  pancreas  ; one  or  more  of  which 
are  frequently  fo  enlarged  in  the  autumnal  intermittents  as  to 
be  perceptible  to  the  touch  externally,  and  are  called  by  the  vul- 
gar ague-cakes.  As  thefe  glands  are  ftimulated  into  aflicn  by 
the  fpecific  pungency  of  the  fluids,  which  they  abforb,  the  gener- 
al 
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al  caufe  of  their  quiefcence  feems  to  be  too  great  infipidity  of 
the  fluids  of  the  body,  co-operating  perhaps  at  the  fame  time 
with  other  general  caufes  of  quiefcence. 

Hence,  in  marfhy  countries  at  cold  feafons,  which  have  fuc- 
ceeded  hot  ones,  and  among!!  thofe,  who  have  lived  on  innutri- 
tious  and  unftimulating  diet,  thefe  agues  are  moil  frequent. 
The  enlargement  of  thel'e  quiefcent  vifcera,  and  the  fwelling  of 
the  prtecordia  in  many  other  fevers,  is,  moft  probably,  owing  to 
the  fame  caufe  ; which  may  confift  in  a general  deficiency  of 
the  production  of  fenforial  power,  as  well  as  in  the  diminifhed 
ftimulation  of  the  fluids  ; and  when  the  quiefcence  of  fo  great 
a number  of  glands,  as  conllitute  one  of  thofe  large  vifcera, 
commences,  all  the  other  irritative  motions  are  affected  by  their 
connexion  with  it,  and  the  cold  fit  of  fever  is  produced. 

VIII.  There  are  many  other  caufes,  which  produce  quiefcence 
of  fome  part  of  the  animal  fyftem,  as  fatigue,  hunger,  thirft,  bad 
diet,  dil'appointed  love,  unwholefome  air,  exhauflion  from  evacu- 
ations, and  many  others  ; but  the  lalt  caufe,  that  we  fhall  men- 
tion, as  frequently  productive  of  cold  fits  of  fever,  is  fear  or 
anxiety  of  mind.  The  pains,  which  we  are  firft  and  moft  gen- 
erally acquainted  with,  have  been  produced  by  defect  of  iome 
Him  ulus  ; thus,  foon  after  our  nativity  we  become  acquainted 
with  the  pain  from  the  coldnefs  of  the  air,  from  the  want  of 
refpiration,  and  from  the  want  of  food.  Now  all  thefe  pains 
occafioned  by  defeft  of  ftimulus  are  attended  with  quiefcence  of 
die  organ,  and  at  the  fame  time  with  a greater  or  lefs  degree  of 
quiefcence  of  other  parts  of  the  fyftem  : thus,  if  we  even  en- 
dure the  pain  of  hunger  fo  as  to  mils  one  meal  inftead  ol  our 
daily  habit  of  repletion,  not  only  the  periftaltic  motions  of  the 
itomach  and  bowels  are  diminifhed,  but  we  are  more  liable  to 
coldnefs  of  our  extremities,  as  of  our  nofes,  and  ears,  and  feet, 
than  at  other  times. 

Now,  as  fear  is  originally  excited  by  our  having  experienced 
pain,  and  is  itfelf  a painful  affe£Iion,  the  fame  quiefcence  of 
other  fibrous  motions  accompanies  it,  as  has  been  moft  frequent- 
ly connedled  with  this  kind  of  pain,  as  explained  in  Seel.  XVI. 
8.  i.  as  the  coldnefs  and  palenefs  of  the  flein,  trembling,  difficult 
refpiration,  indigeftion,  and  other  fymptoms,  which  contribute 
to  form  the  cold  fit  of  fevers.  Anxiety  is  fear  continued  through 
a longer  time,  and,  by  producing  chronical  torpor  of  the  lyftem, 
exringuifhes  life  llowly,  by  what  is  commonly  termed  a broken 
heart. 

IX.  i.  We  now  ftep  forwards  to  confider  the  other  iymp- 
toms  in  confequence  of  the  quiefcence  which  begins  the  fits  ot 
fever.  If  by  any  of  the  circumftances  before  described,  or  by 
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two  or  more  of  them  afiling  at  the  fame  time,  a great  degree  of 
quiefcence  is  induced  on  any  confiderable  part  of  the  circle  of 
irritative  motions,  the  whole  clafs  of  them  is  more  or  lefs  dif- 
turbed  by  their  irritative  aficciations.  If  this  torpor  be  occa- 
fioned  by  a deficient  fupply  of  fenforial  power,  and  happens  to 
any  of  thofe  parts  of  the  fyftem,  which  are  accuftomed  tc  per- 
petual adlivity,  as  the  vital  motions,  the  torpor  increafes  rapidly, 
becaufe  of  the  great  expenditure  of  ferXorial  power  by  the  in- 
ceflant  activity  of  thofe  parts  of  the  fyftem,  as  Ihewn  in  No.  3. 
2.  of  this  Section.  Hence  a deficiency  of  all  the  fecretions  fuc- 
ceeds,  and  as  animal  heat  is  produced  in  proportion  to  the  quan- 
tity of  thofe  fecretions,  the  coldnefs  of  the  fkin  is  the  firit  cir- 
cumftance,  which  is  attended  to.  Dr.  Martin  afterts,  that  fome 
parts  of  his  body  were  warmer  than  natural  in  the  cold  fit  of 
fever ; but  it  is  certain,  that  thofe,  which  are  uncovered,  as  the 
fingers,  and  nofe,  and  ears,  are  much  colder  to  the  touch,  and 
paler  in  appearance.  It  is  poffible,  that  his  experiments  were 
made  at  the  beginning  of  the  fubfequent  hot  fits  ; which  com- 
mence with  partial  diftributions  of  heat,  owing  to  fome  parts  of 
the  body  regaining  their  natural  irritability  fooner  than  others. 

From  the  quiefcence  of  the  anaftomofing  capillaries  a pale- 
nefs  of  the  fkin  fucceeds,  and  a lefs  fecretion  of  the  perfpirable 
matter  ; from  the  quiefcence  of  the  pulmonary  capillaries  a dif- 
ficulty of  refpiraticn  ariles  ; and  from  the  quiefcence  of  the  oth- 
er glands  lefs  bile,  lefs  gaftric  and  pancreatic  juice,  are  fecreted 
into  the  ftomach  and  inteftines,  and  lefs  mucus  and  faliva  are 
poured  into  the  mouth ; whence  arifes  the  dry  tongue,  coftive- 
nefs,  dry  ulcers,  and  paucity  of  urine.  From  the  quiefcence  of 
the  abforbent  fyftem  arifes  the  great  thirft,  as  lefs  moifture  isxsb- 
forbed  from  the  atmofphere.  The  abforption  from  the  atmof- 
phere  was  obferved  by  Dr.  Lifter  to  amount  to  eighteen  ounces 
in  one  night,  above  what  he  had  at  the  fame  time  infenfibly  per- 
fpired.  bee  Langrilh.  On  the  fame  account  the  urine  is  pale, 
though  in  fmall  quantity,  for  the  thinner  part  is  not  abforbed 
from  it ; and  when  repeated  ague-fits  continue  long,  the  legs 
fwell  from  the  diminifhed  abforption  of  the  cellular  abforbents. 

From  the  quiefcence  of  the  inteftinal  canal  a lofs  of  appetite 
and  flatulencies  proceed.  From  the  partial  quiefcence  of  the 
glandular  vifcera  a fwelling  and  tenfion  about  the  prtecordia  be- 
come fenfible  to  the  touch  ; which  are  occafioned  by  the  delay 
of  the  fluids  from  the  defefl  of  venous  or  lymphatic  abforption. 
The  pain  of  the  forehead,  and  of  the  limbs,  and  of  the  fmall  of 
the  back,  arifes  from  the  quiefcence  of  the  membranous  fafcia, 
or  mufcles  of  thofe  parts,  in  the  fame  maimer  as  the  fkin  be- 
comes painful,  when  the  veflels,  of  which  it  is  compofed,  be- 

Vol.  I.  Pp  come 


2p8 


DISEASES 


Sect.  XXaII. 


9-  2, 

come  quiefcent  from  cold.  The  trembling  in  confequence  of 
the  pain  of  coldnefs,  the  reftleffnefs,  and  the  yawning,  and 
ftretching  of  the  limbs,  together  with  the  fhuddering,  or  rigors, 
are  eonvulfive  motions  and  will  be  explained  amongft  the  dif- 
eafes  of  volition  ; Seel.  XXXIV. 

Sicknefs  and  vomiting  are  a frequent,  fymptom  in  the  begin- 
nings of  fever-fits,  the  mufcular  fibres  of  the  ftomach  fhare  the 
general  torpor  and  debility  of  the  fyftem  ; their  motions  become 
firft  lefTened,  and  flop,  and  then  become  retrograde;  for  the  a£l  of 
vomiting,  like  the  globus  hyftericus  and  the  borborigmi  of  hypo- 
chondriafis,  is  always  a fymptom  of  debility,  either  from  want  of 
ftimulus,  as  in  hunger  ; or  from  want  of  fenforial  power,  as  af- 
ter intoxication ; or  from  fympathy  with  fome  other  torpid  ir- 
ritative motions,  as  in  the  cold  fits  of  ague.  See  Sedl.  XII.  5. 
5.  XXIX.  1 1.  and  XXXV.  1.3.  where  this  acl  of  voniiting  is 
further  explained. 

The  fmall  pulfe,  which  is  faid  by  fome  writers  to  be  flow  at 
the  commencement  of  ague-fits,  and  which  is  frequently  trem- 
bling and  intermittent,  is  owing  to  the  quiefcence  of  the  heart 
and  arterial  fyftem,  and  to  the  refiftance  oppofed  to  the  circu- 
lating fluid  from  the  inactivity  of  all  the  glands  and  capillaries. 
The  great  weaknefs  and  inability  to  voluntary  motions,  with  the 
infenlibiiity  of  the  extremities,  are  owing  to  the  general  quief- 
cence of  the  whole  moving  fyftem  ; or,  perhaps,  Amply  to  the 
deficient  production  of  feniorial  power. 

If  all  thefe  fymptoms  are  further  increafed,  the  quiefcence  of 
all  the  mufcles,  including  the  heart  and  arteries,  becomes  com- 
plete, and  death  enfues.  This  is,  molt  probably,  the  cafe  of 
thofe  who  are  ftarved  to  death  with  cold,  and  of  thofe  who  are 
faid  to  die  in  Holland  from  long  fkating  on  their  frozen  canals. 

2.  As  foon  as  this  general  quiefcence  of  the  fyftem  ceafes, 
either  by  the  diminution  of  the  caufe,  or  by  the  accumulation  of 
fenforial  power,  (as  in  fyncope,  Sedt.  XII.  7.  1.)  which  is  the 
natural  confequence  of  previous  quiefcence,  the  hot  fit  com- 
mences. Every  gland  of  the  body  is  now  ftimulated  into 
ftrenger  adlion  than  is  natural,  as  its  irritability  is  increafed  ov 
accumulation  of  feniorial  power  during  its  late  quiefcence,  a lu- 
perabundance  of  all  the  fecretions  is  produced,  and  an  increase 
of  heat  in  confequence  of  the  increafe  cf  thefe  fecretions.  T he 
fkin  becomes  red,  and  the  perfpiration  great,  owing  to  the  m- 
creafed  aelicn  of  the  capillaries  during  the  hot  part  of  the  par- 
oxyfm.  The  fecretion  of  perfpirable  matter  is  perhaps  greater 
during  the  hot  fit  than  in  the  fweating  fit  which  follows  ; but 
as  the  abforption  of  it  aifo  is  greater,  it  does  not  Hand  on  the 
fein  in  vifible  drops : add  to  this,  that  the  evaporation  of  it  aifo 
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is  greater,  from  the  increafed  heat  of  the  flcin.  But  at  the  de- 
cline of  the  hot  fit,  as  the  mouths  of  the  abforbents  of  the  fkin 
are  expofed  to  the  cooler  air,  or  bed-clothes,  thefe  veffels  looner 
lofe  their  increafed  activity,  and  ceafe  to  abforb  more  than  their 
natural  quantity  : but  the  fecerning  veffels  for  fome  time  longer, 
being  kept  warm  by  the  circulating  blood,  continue  to  pour  out 
an  increafed  quantity  of  perfpirable  matter,  which  now  Hands 
on  the  fkin  in  large  vifible  drops  ; the  exhalation  of  it  alfo  being 
leffened  by  the  greater  coolnefs  of  the  fkin,  as  well  as  its  abforp- 
tion  by  the  diminifhed  action  of  the  lymphatics.  See  Glafs  I. 
I-  2.  3. 

The  increafed  fecretion  of  bile  and  of  other  fluids  poured  in- 
to the  inteftines  frequently  induces  a purging  at  the  decline  of 
the  hot  fit ; for  as  the  external  abforbent  vefieis  have  their 
mouths  expofed  to  the  cold  air,  as  above  mentioned,  they  ceaie 
to  be  excited  into  unnatural  activity  fooner  than  the  fecretory 
yefifels,  whofe  mouths  are  expofed  to  the  warmth  of  the  blood  : 
now,  as  the  internal  abforbents  fympathize  with  the  external 
ones,  thefe  alfo,  which  during  the  hot  fit  drank  up  the  thinner 
part  of  the  bile,  or  of  other  fecreted  fluids,  lofe  their  increafed 
activity  before  the  gland  lofes  its  increafed  activity,  at  the  de- 
cline of  the  hot  fit;  and  the  Ioofe  dejeftions  are  produced  from 
the  fame  caufe,  that  the  increafed  perfpiration  Hands  on  the  fur- 
face  of  the  fkin,  from  the  increafed  abforption  ceafing  fooner 
than  the  increafed  fecretion. 

The  urine  during  the  cold  fit  is  in  fmall  quantity  and  pale, 
both  from  a deficiency  of  the  fecretion  and  a deficiency  of  the 
abforption.  During  the  hot  fit  it  is  in  its  ufual  quantity,  but 
very  high  coloured  and  turbid,  becaufe  a greater  quantity  had 
been  fecreted  by  the  increafed  a£tion  of  the  kidneys,  and  alfo  a 
greater  quantity  of  its  more  aqueous  part  had  been  abforbed  from 
it  in  the  bladder  by  the  increafed  action  of  the  abforbents  ; and 
lafily,  at  the  decline  of  the  hot  fit  it  is  in  large  quantity  and  lefs 
coloured,  or  turbid,  becaufe  the  abforbent  veffels  of  the  bladder, 
as  obferved  above,  lofe  their  increafed  action  by  fympathy  with 
the  cutaneous  ones  fooner  than  the  fecretory  veffels  of  the  kid- 
neys lofe  their  increafed  a£livity.  Hence  the  quantity  of  the  fedi- 
ment,  and  the  colour  of  the  urine,  in  fevers,  depend  much  on  the 
quantity  fecreted  by  the  kidneys,  and  the  quantity  abforbed  from 
it  again  in  the  bladder  : the  kinds  of  fediment,  as  the  lateritious, 
purulent,  mucous,  or  bloody  fediments,  depend  on  other  caufes. 
It  fhould  be  obferved,  that  if  the  fweating  be  increafed  by  the 
heat  of  the  room,  or  of  the  bed-clothes,  a paucity  of  turbid  urine 
will  continue  to  be  produced,  as  the  abforbents  of  the  bladder 
will  have  their  activity  increafed  by  their  fympathy  with  the 
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veffels  of  the  fkin,  for  thepurpofe  of  fupplying  the  fluid  expend- 
ed in  perfpiration. 

The  pulfe  becomes  ftrong  and  full,  owing  to  the  increafed  ir- 
ritability cf  the  heart  and  arteries,  from  the  accumulation  of  fen- 
forial  power  during  their  quiefcence,  and  to  the  quicknefs  of 
the  return  of  the  blood  from  the  various  glands  and  capillaries. 
This  increafed  action  of  all  the  fecretory  veflels  does  not  occur 
very  fuddenly,  nor  univerfally  at  the  fame  time.  The  heat  feems 
to  begin  about  the  centre,  and  to  be  diffufed  from  thence  irregu- 
larly to  the  other  parts  of  the  fyltem.  This  may  be  owing  to 
the  fituation  of  the  parts  which  firft  became  quiefcent  and  caufed 
the  fever-fit,  efpecially  when  a hardnefs  or  tumour  about «he 
prtecordia  can  be  felt  by  the  hand  ; and  hence  this  part,  in 
whatever  vifcus  it  is  feated,  might  be  the  firft;  to  regain  its  nat- 
ural  or  increafed  irritability. 

3.  It  mud  be  here  noted,  that,  by  the  increafed  quantity  cf 
heat,  and  of  the  impulfe  of  the  blood  at  the  commencement  of 
the  hot  fit,  a great  increafe  of  Hamulus  is  induced,  and  is  now 
added  to  the  increafed  irritability  of  the  fyftem,  which  was  oc- 
Cafioned  by  its  previous  quiefcence.  This  additional  flimulus 
cf  heat  and  momentum  of  the  blood  augments  the  violence  of 
the  movements  of  the  arterial  and  glandular  fyftem  in  an  in- 
creasing ratio.  Thefe  violent  exertions  ftiil  producing  more 
heat  and  greater  momentum  of  the  moving  fluids,  till  at  length 
the  fenforial  power  becomes  waited  by  this  great  flimulus  be- 
neath its  natural  quantity,  and  predilpofes  the  fyftem  to  a iee- 
ond  cold  fit. 

At  length  all  thefe  unnatural  exertions  fpontaneoufly  fubGde 
with  the  increafed  irritability  that  produced  them  ; and  which 
was  itfelf  produced  by  the  preceding  quiefcence,  in  the  fame 
manner  as  the  eye,  on  coming  from  darknefs  into  day-light,  in 
a little  time  ceafes  to  be  dazzled  and  pained,  and  gradually  re- 
covers its  natural  degree  of  irritability. 

4.  Tut  if  the  increafe  of  irritability,  and  the  confequent  in- 
creafe  of  the  flimulus  of  heat  and  momentum,  produce  more 
violent  exertions  than  thofe  above  deferibed  •,  great  pain  ariles 
in  fome  part  of  the  moving  fyftem,  as  in  the  membranes  of  the 
brain,  pleura,  or  joints  ; and  new  motions  of  the  veflels  are  pro- 
duced in  confequence  of  this  pain,  which  are  called  inflamma- 
tion ; or  delirium  or  llupor  ariles  5 as  explained  in  Scbt.  XXI. 
and  XXXIII. : for  the  immediate  elFcdt  is  rhe  fame,  whv  tiier 
the  great  energy  of  the  moving  organs  ariles  from  an  increaie  ct 
flimulus  or  an  increafe  of  irritabiln v ; though  in  the  former  rale 
the  watte  of  fenforial  power  lead*  to  debility,  and  in  the  latter 
to  health. 

Recc fli  illation. 
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Recapitulation, 

X.  Thofe  mufcies,  which  are  lefs  frequently  exerted,  and 
whofe  adtions  are  interrupted  by  fieep,  acquire  lefs  accumulation 
of  fenforial  power  during  their  quiefcent  ftate,  as  the  mufcies 
of  locomotion.  In  thefe  mufcies  after  great  exertion,  that  is, 
after  great  exhauftion  of  the  fenforial  power,  the  pain  of  fatigue 
enfues  •,  and  during  reft  there  is  a renovation  of  the  natural 
quantity  of  fenforial  power  ; but  where  the  reft,  or  quiefcence 
of  the  mufcle,  is  long  continued,  a quantity  of  fenforial  power 
becomes  accumulated  beyond  what  is  neceffary ; as  appears  by 
the  uneafinefs  occafioned  by  want  of  exercife  5 and  which  in 
young  animals  is  one  caufe  exciting  them  into  adtion,  as  is  feen 
in  the  play  of  puppies  and  kittens. 

But  when  thofe  mufcies,  which  are  habituated  to  perpetual 
adtions,  as  thofe  of  the  ftomach  by  the  ftimulus  of  food,  thofe 
of  the  veflels  of  the  Ikinby  the  ftimulus  of  heat,  and  thofe  which 
conftitute  the  arteries  and  glands  by  the  ftimulus  of  the  blood, 
become  for  a time  quiefcent,  from  the  want  of  their  appropria- 
ted ftimuli,  or  by  their  affociations  with  other  quiefcent  parts  of 
the  fyftem ; a greater  accumulation  of  fenforial  power  is  ac- 
quired during  their  quiefcence,  and  a greater  or  quicker  ex- 
hauftion of  it  is  produced  during  their  increafed  adtion. 

This  accumulation  of  fenforial  power  from  deficient  adtion, 
if  it  happens  to  the  ftomach  from  want  of  food,  occafions  the 
pain  of  hunger  ; if  it  happens  to  the  veffels  of  the  Ikin  from 
want  of  hear,  it  occafions  the  pain  of  cold  ; and  if  to  the  arterial 
fyftem  from  the  want  of  its  adapted  ftimuli,  many  difagreeable 
fenfations  are  occafioned,  fuch  as  are  experienced  in  the  cold  fits 
of  intermittent  fevers,  and  are  as  various,  as  there  are  glands  or 
membranes  in  the  fyftem,  and  are  generally  termed  univerfai 
uneafinefs. 

When  the  quiefcence  of  the  arterial  fyftem  is  not  owing  to  de- 
fect of  ftimulus  as  above,  but  to  the  defedtive  quantity  cf  fenfo- 
rial power,  as  in  the  commencement  of  nervous  fever,  or  irrita- 
tive fever  with  weak  pulfe,  a great  torpor  of  this  fyftem  is 
quickly  induced  ; becaufe  both  the  irritation  from  the  ftimulus 
ot  the  blood,  and  the  affociation  of  the  vafcular  motions  with 
each  other,  continue  to  excite  the  arteries  into  action,  and  thence 
quickly  exhauft  the  ill-fupplied  vafcular  mufcies ; for  to  reft 
is  death ; ancl  therefore  thofe  vafcular  mufcies  continue  to  pro- 
ceed, though  with  feebler  adtion,  to  the  extreme  of  wearinefs 
or  faintnefs  : while  nothing  fimilar  to  this  affedts  the  locomo- 
tive mufcies,  whofe  actions  are  generally  caufed  by  volition,  and 
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not  much  fubjedt  either  to  irritation  or  to  other  kinds  of  afTb- 
ciations  befides  the  voluntary  ones,  except  indeed  when  they 
are  excited  by  the  lafh  of  flavery. 

In  thefe  vafcuiar  muicles,  which  are  fubjedt  to  perpetual  ac- 
tion, and  thence  liable  to  great  accumulation  of  fenforial  power 
during  their  quiefcence  from  want  of  ftimulus,  a great  increafe 
of  activity  occurs,  either  from  the  renewal  of  their  accuftomed 
ftimulus,  or  even  from  much  lefs  quantities  of  ftimulus  than  ufu- 
al.  This  increafe  of  adtion  conftitutes  the  hot  fit  of  fever, 
which  is  attended  with  various  increafed  fecretions,  with  great 
concomitant  heat,  and  general  uneafinefs.  The  uneafinefs  at- 
tending this  hot  paroxyfm  of  fever,  or  fit  of  exertion,  is  very  dif- 
ferent from  that,  which  attends  the  previous  cold  fit,  or  fit  of 
quiefcence,  and  is  frequently  the  caufe  of  inflammation,  as  in 
pleurify,  which  is  treated  of  in  the  next  fedtion. 

A fimiiar  effedt  occurs  after  the  quiefcence  of  our  organs  of 
fenfe ; thofe  "which  are  not  fubjedt  to  perpetual  action,  as  the 
tafte  and  fmell,  are  lefs  liable  to  an  exuberant  accumulation  of 
fenforial  power  after  their  having  for  a time  been  inactive  ; but 
the  eye,  which  is  in  perpetual  adtion  during  the  day,  becomes 
dazzled,  and  liable  to  inflammation  after  a temporary  quiefcence. 

Where  the  previous  quiefcence  has  been  owing  to  a defect  of 
fenforial  power,  and  not  to  a defedt  of  ftimulus,  as  in  the  irrita- 
tive fever  with  weak  pulfe,  a fimiiar  increafe  of  activity  of  the 
arterial  fyftem  fucceeds,  either  from  the  ufual  ftimulus  of  the 
blood,  or  from  a ftimulus  lefs  than  ufual } but  as  there  is  in 
general  in  thefe  cafes  of  fever  with  weak  pulfe  a deficiency  of 
the  quantity  of  the  blood,  the  pulfe  in  the  hot  fit  is^.veaker  than 
in  health,  though  it  is  ftronger  than  in  the  cold  fit,  as  explained 
in  No.  2.  of  this  fedtion.  But  at  the  fame  time  in  thofe  fevers, 
where  the  defect  of  irritation  is  owing  to  the  defect  of  the 
quantity  of  fenforial  power,  as  well  as  to  the  defect  of  ftimulus, 
another  circumftance  occurs  ; which  confifts  in  the  partial  dis- 
tribution of  it,  as  appears  in  partial  flufhings,  as  of  the  face  or 
bofom,  while  the  extremities  are  cold  ; and  in  the  increafe  of 
particular  fecretions,  as  of  bile,  fiiliva,  infenuble  perforation, 
with  great  heat  of  the  ftcin,  or  with  partial  fweats,  or  diarrhoea. 

There  are  alfo  many  uneafy  lenfations  attending  thefe  in- 
creafed adrions,  which  like  thofe  belonging  to  the  hot  fit  of  fe- 
ver with  ltrong  pulfe,  are  frequently  followed  by  inflammation, 
as  in  fcarlet  fever  ; which  inflammation  is  neverthelefs  accom- 
panied with  a pulfe  weaker,  though  quicker,  than  the  pulie  du- 
ring the  remiflion  or  intermiflion  of  the  paroxyfms,  though 
ftronger  than  that  of  the  previous  cold  fit. 

From  hence  I conclude,  that  both  the  cold  and  hot  fits  of  fe- 
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ver  are  neceffary  confequences  of  the  perpetual  and  inceffanf 
aftion  of  the  arterial  and  glandular  fyflem  ; fince  thofe  mufcu- 
lar  fibres  and  thofe  organs  of  fenfe,  which  are  molt  frequently 
exerted,  become  neceffarily  moll  affefted  both  with  deleft  and 
accumulation  of  fenforial  power  : and  that  hence  fever-fits  are 
not  an  effort  of  nature  to  relieve  herfelf  and  that  therefore  they 
fhould  always  be  prevented  or  diminifhed  as  much  as  pofiible, 
by  any  means  which  decreafe  the  general  or  partial  vafcular  ac- 
tions, when  they  are  greater,  or  by  increaling  them  when  they 
are  lefs  than  in  health,  as  defcribed  in  Seft.  XII.  6.  i. 

Thus  have  I endeavoured  to  explain,  and  I hope  to  the  fatis- 
faftion  of  the  candid  and  patient  reader,  the  principal  fymp- 
toms  or  circumftances  of  fever  without  the  introduftion  of  the 
fupernatural  power  of  fpafm.  To  the  arguments  in  favour  of 
the  doftrine  of  fpafm  it  may  be  fufficient  to  reply,  that  in  the 
evolution  of  medical  as  well  as  of  dramatic  cataftrophe, 

Nec  Deus  interfit,  nifi  dignus  vindice  nodus 

Incident.  Hon. 

XI.  i.  Since  I printed  the  above  in  the  firft  edition  of  this 
work,  I am  told,  that  the  fpafmodic  doftrine  of  fever  has  yet  its 
advocates  ; who  believe  that  the  coldnefs  at  the  beginning  of  in- 
termittent fevers  is  owing  to  a fpafm  of  the  cutaneous  veffels. 
But  as  the  Ikin  is  at  that  time  lax  and  foft,  the  mufcular  fibres 
of  thofe  cutaneous  velfels  cannot  be  in  aftion  or  contraftion, 
which  conftitute  fpafm.  Whence  we  have  the  evidence  both 
of  our  fight  and  touch  againft  this  wild  imagination. 

Others  have  advanced,  that  this  fpafmodic  contraftion  of  the 
cutaneous  veffels  or  pores  confines  the  heat,  or  drives  it  to  the 
heart ; which  in  the  hot  fit  of  fever  repels  the  heat  again  to  the 
fkin  by  its  reaftion.  Thofe,  who  efpoule  this  doftrine,  leem  to 
conceive,  that  the  particles  of  heat  are  as  large  as  fhot-corns,  or 
as  the  globules  of  blood  ; and  not  that  it  is  an  ethereal  fluid,  in 
which  all  things  are  immerfed,  and  by  which  all  things  are 
penetrated  ; an  opinion  which  originated  from  Galen,  and  muil 
have  been  founded  on  a total  ignorance  of  chemiftrv,  and  natu- 
ral philofophy.  Others,  I hear,  Hill  fuppofe  cold  to  be  a ftirnu- 
lus,  not  underftanaing  that  it  is  Amply  the  abfence  of  heat ; and 
that  darknefs  might  as  well  be  called  a ftimulus  to  the  eye,  or 
hunger  a ftimulus  to  the  ftomach,  as  cold  to  our  fenfe,  which 
perceives  heat  ; which  is  commonly  confounded  with  cur  fenfe 
of  touch,  which  perceives  figure.  The  pain,  which  w’e  experi- 
ence on  being  expofed  to  a want  of  heat,  which  is  termed  chill— 
nefs,  or  coldnefs  5 and  the  pain  we  experience  in  our  organs  of 
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digeftion  from  the  want  of  food,  which  is  termed  hunger ; both 
arife  from  the  inactivity  of  thofe  veiTels,  which  ought  to  be  either 
perpetually,  or  at  periodical  times  {Emulated  into  action.  See 
Sedt.  XIII.  3.2.  And  the  Ibivering  or  actions  of  the  fubcuta- 
neous  mufcles,  when  we  are  cold,  are  in  confequence  of  the 
pain,  or  voluntary  exertion  to  relieve  that  pain,  and  originate 
from  the  want  of  ftimulus,  not  from  the  excels  of  it. 

In  this  age  of  reafon  it  is  not  the  opinions  of  others,  but  the 
natural  phenomena,  on  which  thofe  opinions  are  founded, 
which  deferve  to  be  canvafled.  And  with  the  fuppofed  exig- 
ence of  ghofts  or  apparitions,  witchcraft,  vampyrifm,  aftrology, 
animal  magnctifm,  and  American  tradtors,  fuch  theories  as  the 
above  mail  vanifh  like  the  fcenery  of  a dream  ; as  they  confilt 
of  fuch  combinations  of  ideas,  as  have  no  prototype  or  ccrref- 
pondent  combinations  of  material  objedts  exifting  in  nature. 


Sect.  XXXIiI.  i.  i.  OF  SENSATION.  305 

SECT.  XXXIII. 

DISEASES  OF  SENSATION. 

1.  I . Motions  excited  by  fenfation.  Digefion.  Generation . Pleaf 
ure  of  exif.etice.  Hypochondriac ifm.  2.  Pain  introduced.  Sen- 
fitive  fevers  of  two  kinds.  3.  Two  fenforial  powers  exerted  in 

fenftive  fevers.  Size  of  the  blood.  Nervous  fevers  difinguified 

from  putrid  ones.  The  feptic  and  antifeptic  theory.  4.  Two 
kinds  of  delirium.  5.  Other  animals  are  lefs  liable  to  delirium > 

cannot  receive  our  contagious  difeafes , and  are  lefs  liable  to  madnefs. 
II.  1.  Senfitive  motions  generated.  2.  Inf  animation  explained. 
3.  Its  remote  caufes  from  excefs  of  irritation ^ or  of  irritability , not 
from  thofe  pains  which  are  owing  to  defect  of  irritation.  New  vef- 
fels  produced , and  much  heat.  4.  Purulent  matter  fecreted.  5.  Con- 
tagion explained.  6.  Received  but  once.  7.  If  common  matter 
be  contagious  ? 8.  Why  fame  contagions  are  received  but  once.  9. 

Why  others  may  be  received  frequently.  Contagions  of  fmall-pox 
and  meafes  do  not  atit  at  the  fame  time.  Two  cafes  of  fuch  pa- 
tients. 10.  The  blood  from  patients  in  the  fmall-pox  will  not  in- 
fect others.  Cafes  of  children  thus  inoculated.  The  variolous  con- 
tagion is  not  received  into  the  blood.  It  acts  by  fenftive  affociation 
between  the  fomach  and fin.  III.  I . Abforption  of  folids  and 
fuids.  2.  Art  of  healing  ulcers.  3.  Mortification  attended 
With  lefs  pain  in  weak  people ; 

I.  1.  As  many  motions  of  the  body  are  excited  and  continu- 
ed by  irritations,  fo  others  require,  either  conjunctly  with  thefe, 
or  feparately,  the  pleafurable  or  painful  fenfations,  for  the  pur- 
pofe  of  producing  them  with  due  energy.  Amongft  thefe  the 
bufmefs  of  digeftion  fupplies  us  with  an  inftance  : if  the  food, 
which  we  fwallow,  is  not  attended  with  agreeable  fenfation,  it 
digefts  lefs  perfectly  ; and  if  very  difagreeable  fenfation  accom- 
panies it,  fuch  as  a naufeous  idea,  or  very  difguftful  tafte,  the 
digeftion  becomes  impeded  ; or  retrograde  motions  of  the  ftom- 
ach  and  cefophagus  fucceed,  and  the  food  is  ejedted. 

The  bufmefs  of  generation  depends  fo  much  on  agreeable  fen- 
fation, that,  where  the  objedt  is  difguftful,  neither  voluntary  ex- 
ertion nor  irritation  can  effedt  the  purpofe  ; which  is  alfo  liable 
to  be  interrupted  by  the  pain  of  fear  or  bafhfulnefs. 

Befides  the  pleafure,  which  attends  the  irritations  produced  by 
the  objedts  of  lull  and  hunger,  there  feems  to  be  a fum  of  pleas- 
urable affedtion  accompanying  the  various  fecretions  of  the  nu- 
merous glands,  which  conftitute  the  pleafure  oflife,  in  contradif- 
Nol.  I.  fraction 
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tinfiion  to  the  tedium  vitae.  This  quantity  or  fum  of  pleafura- 
ble  afteblion  feems  to  contribute  to  the  due  or  energetic  per- 
formance of  the  whole  moveable  fyftem,  as  well  that  of  the  heart 
and  arteries,  as  of  digeftion  and  of  abforption ; fince  without 
the  due  quantity  of  pleafurable  fenfation,  flatulency  and  hypo- 
chondriacifm  affedt  the  inteftines,  and  a languor  feizes  the  arte- 
rial pulfations  and  fecretions  j as  occurs  in  great  and  continued 
anxiety  of  the  mind. 

2.  Befides  the  febrile  motions  occafioned  by  irritation,  de- 
fcribed  in  Sedf.  XXXII.  and  termed  irritative  fever,  it  frequent- 
ly happens  that  pain  is  excited  by  the  violence  of  the  fibrous 
contradlions  5 and  other  new  motions  are  then  fuperadded,  in 
confequence  of  fenfation,  which  we  {hall  term  febris  fenfitiva, 
or  fenfitive  fever.  It  muff  be  obferved,  that  mod  irritative  fe- 
vers begin  with  a decreafed  exertion  of  irritation,  owing  to  de- 
fect of  ftimulus  ■,  but  that  on  the  contrary  the  fenfitive  fevers 
or  inflammations,  generally  begin  with  the  increafed  exertion  of 
fenfation,  as  mentioned  in  Secft.  XXXI.  on  temperaments  : for 
though  the  cold  fit,  which  introduces  inflammation,  commences 
with  decreafed  irritation,  yet  the  inflammation  itfelf  commences 
in  the  hot  fit  during  the  increafe  of  fenfation.  Thus  a common 
puftule,  or  phlegmon,  in  a part  of  little  fenfibility  does  not  ex- 
cite an  inflammatory  fever  ; but  if  the  ftomach,  inteftines,  or 
the  tender  fubftance  beneath  the  nails,  be  injured,  great  fenfa- 
tion is  produced,  and  the  whole  fyftem  is  thrown  into  that  kind 
of  exertion,  which  conftitutes  inflammation. 

Thefe  fenfitive  fevers,  like  the  irritative  ones,  refolve  them- 
felves  into  thofe  with  arterial  ftrength,  and  thofe  with  arterial 
debility,  that  is  with  excefs  or  defect  of  fenforial  power  ; thefe 
may  be  termed  the  febris  fenfitiva  pulfu  forti,  fenfitive  fever 
with  ftrong  pulfe,  which  is  the  fynocha,  or  inflammatory  fever  ; 
and  the  febris  fenfitiva  pulfu  debili,  fenfitive  fever  with  weak 
pulfe,  which  is  the  typhus  gravior,  or  putrid  fever  of  fome 
writers. 

3.  The  inflammatory  fevers,  which  are  here  termed  fenfitive 
fevers  with  ftrong  pulfe,  are  generally  attended  with  fome  topical 
inflammation,  as  pleurifv,  peripneumony,  or  rheumatifm,  which 
diftinguifhes  them  from  irritative  fevers  with  ftrong  pulfe.  ihe 
pulfe  is  ftrong,  quick,  and  full ; for  in  this  fever  there  is  great 
irritation,  as  well  as  great  fenfation,  employed  in  moving  the 
arterial  fyftem.  The  fize,  or  coagulable  lymph,  which  appears 
on  the  blood,  is  probably  an  increafed  fecretion  from  the  in- 
flamed internal  lining  of  the  whole  arterial  fyftem,  the  thinner 
part  being  taken  away  by  the  increafed  abforption  of  die  in- 
flamed lymphatics. 
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The  fenfitive  fevers  with  weak  pulfe,  which  are  termed  putrid 
or  malignant  fevers,  are  diftinguifhed  from  irritative  fevers  with 
weak  pulfe,  called  nervous  fevers,  defcribed  in  the  laft  fetftion, 
as  the  former  confift  of  inflammation  joined  with  debility,  and 
the  latter  of  debility  alone.  Hence  there  is  greater  heat  and 
more  florid  colour  of  the  fkin  in  the  former,  with  petechias,  01- 
purple  fpots,  and  aphthae,  or  floughs  in  the  throat,  and  generally 
with  previous  contagion. 

When  animal  matter  dies,  as  .a  flough  in  the  throat,  or  the 
mortified  part  of  a carbuncle,  if  it  be  kept  moift  and  warm,  as 
during  its  adhefion  to  a living  body,  it  will  foon  putrefy.  This 
and  the  origin  of  contagion  from  putrid  animal  fubftances,  feem 
to  have  given  rife  to  the  feptic  and  antifeptic  theory  of  thefe  fevers. 

The  matter  in  puftules  and  ulcers  is  thus  liable  to  become, 
putrid,  and  to  produce  microfcopic  animalcula ; the  urine,  if  too 
long  retained,  may  alfo  gain  a putrefcent  fmell,  as  well  as  the 
alvine  feces ; but  foma  writers  have  gone  fo  far  as  to  believe, 
that  the  blood  itfelf  in  thefe  fevers  has  lmelt  putrid,  when  drawn 
from  the  arm  of  the  patient ; but  this  feems  not  well  founded  -7 
fince  a fingle  particle  of  putrid  matter  taken  into  the  blood  can 
produce  fever,  how  can  we  conceive  that  the  whole  mafs  could 
continue  a minute  in  a putrid  ftate  without  deftroying  life  ? 
Add  to  this,  that  putrid  animal  fubftances  give  up  air,  as  in 
gangrenes  •,  and  that  hence  if  the  blood  was  putrid,  air  ftiould 
be  given  out,  which  in  the  blood-veflels  is  known,  to  occafion 
immediate  death. 

In  thefe  fenfitive  fevers  with  ftrong  pulfe  (or  inflammations) 
there  are  two  fenforial  faculties  concerned  in  producing  the  dif- 
eafe,  viz.  irritation  and  fenfation ; and  hence,  as  their  combined 
adlion  is  more  violent,  the  general  quantity  of  fenforial  power 
becomes  further  exhaufted  during  the  exacerbation,  and  the 
fyftem  more  rapidly  weakened  than  in  irritative  fever  with 
ftrong  pulfe  ; where  the  fpirit  of  animation  is  weakened  by  but 
one  mode  of  its  exertion  : fo  that  this  febris  fenfitiva  pulfu  forti 
(or  inflammatory  fever)  may  be  confidered  as  the  febris  irritativa 
pulfu  forti,  with  the  addition  of  inflammation  ; and  the  febris 
fenfitiva  pulfu  debili  (or  malignant  fever)  may  be  confidered  as 
the  febris  irritativa  pulfu  debili  (or  nervous  fever,  with  the  addi- 
tion of  inflammation. 

4.  In  thefe  putrid  or  malignant  fevers  a deficiency  of  irrita- 
bility accompanies  the  increal'e  of  fenfibility  ; and  by  this  wafte 
of  fenforial  power  by  the  excefs  of  fenfation,  which  was  already 
too  fmall,  arifes  the  delirium  and  ftupor  which  fo  perpetually  at- 
tend thefe  inflammatory  fevers  with  arterial  debility.  In  thefe 
jtafes  the  voluntary  power  firft  ceafes  to  a<ft  from  deficiency  of 
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fenforial  fpirit;  and  the  ftimuli  from  external  bodies  have  no  effect 
on  the  exhaufted  fenforial  power,  and  a delirium  like  a dream  is 
the  confequence.  At  length  the  internal  ftimuli  ceafe  to  excite 
fufhcient  irritation,  and  the  fecretions  are  either  not  produced  at 
all,  or  too  parfimonious  in  quantity.  Amongft  thefe  the  fecre- 
tion  of  the  brain,  or  production  of  the  fenforial  power,  becomes 
deficient,  till  atlaft  all  fenforial  power  ceafes,  except  what  is  juft 
necefiary  to  perform  the  vital  motions,  and  a ftupor  fucceeds  j 
which  is  thus  owing  to  the  fame  caufe  as  the  preceding  delirium 
exerted  in  a greater  degree. 

This  kind  of  delirium  is  owing  to  a fufpenfion  of  volition,  and 
to  the  difobedience  of  the  fenfes  to  external  ftimuli,  and  is  always 
occafioned  by  great  debility,  or  paucity  of  fenforial  power ; it 
is  therefore  a bad  fign  at  the  end  of  inflammatory  fevers,  which 
had  previous  arterial  ftrength,  as  rheumatifm,  or  pleurify,  as  it 
{hews  the  prefence  of  great  exhauftion  of  fenforial  power  in  a 
fyftem,  which  having  lately  been  expofed  to  great  excitement,  is 
not  fo  liable  to  be  ftimulated  into  its  healthy  action,  either  bv 
additional  ftimulus  of  food  and  medicines,  or  by  the  accumula- 
tion of  fenforial  power  during  its  prefent  torpor.  In  inflamma- 
tory fevers  with  debility,  as  thofe  termed  putrid  fevers,  deliri- 
um is  fometimes,  as  well  as  ftupor,  rather  a favourable  fign  ; as 
lefs  fenforial  power  is  wafted  during  its  continuance  (fee  Clafs 
II.  i.  6.  8.),  and  the  conflitution  not  having  been  previously  ex- 
pofed to  excefs  of  ftimulation,  is  more  liable  to  be  excited  after 
previous  quiefcence. 

When  the  fum  of  general  pleafurable  fenfation  becomes  too 
great,  another  kind  of  delirium  fupervenes,  and  the  ideas  thus 
excited  are  miftaken  for  the  irritations  of  external  objects  : fuch 
a delirium  is  produced  for  a time  by  intoxicating  drugs,  as  fer- 
mented liquors,  or  opium  : a permanent  delirium  of  this  kind  is 
fometimes  induced  by  the  pleafures  of  inordinate  vanity,  or  by 
the  enthufiaftic  hopes  of  heaven.  In  thefe  cafes  the  power  of 
volition  is  incapable  of  exertion,  and  in  a great  degree  the  exter- 
nal fenfes  become  incapable  of  perceiving  their  adapted  ftimuli, 
oecaufe  the  whole  fenforial  power  is  employed  or  expended  on 
the  ideas  excited  by  pleafurable  fenfation. 

This  kind  of  delirium  is  diftinguifhed  from  that  which  at- 
tends the  fevers  above  mentioned  from  its  not  being  accompani- 
ed with  general  debility,  but  fimply  with  excefs  of  pleafurable 
fenfation  $ and  is  therefore  in  feme  meafure  allied  to  madneis 
or  to  reverie  ; it  differs  from  the  delirium  of  dreams,  as  in  this 
the  power  of  volition  is  not  totally  fufpended,  nor  are  the  fentes 
precluded  from  external  ftimulation  ; there  is  therefore  a degree 
of  confiftency,  in  this  kind  of  delirium,  and  a degree  of  attention 
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•to  external  objects,  neither  of  which  exifts  in  the  delirium  of 
feyers  or  in  dreams. 

5 . It  would  appear,  that  the  vafcular  fyftems  of  other  animals 
are  lefs  liable  to  be  put  into  action  by  their  general  fum  of 
pleafurable  or  painful  fenfation ; and  that  the  trains  of  their 
ideas,  and  the  mufcular  motions  ufually  affociated  with  them, 
are  lefs  powerfully  connected  than  in  the  human  fyftem.  For 
ocher  animals  neither  weep,  nor  fmile,  nor  laugh  ; and  are 
hence  feldom  fubjedl  to  delirium,  as  treated  of  in  Sebt.  XVI.  on 
Inftinch  Now  as  our  epidemic  and  contagious  di Tales  are 
probably  produced  by  difagreeable  fenfation,  and  not  limply  by 
irritation  ; there  appears  a reafon  why  brute  animals  are  lets 
liable  to  epidemic  or  contagious  difeafes  ; andfecondiv,  why 
none  of  our  contagions,  as  the  fmall-pox  or  mealies,  can  be  com- 
municated to  them,  though  one  of  theirs,  viz.  the  hydrophobia, 
as  well  as  many  of  their  poifons,  as  thofe  of  makes  and  of  in- 
fers, communicate  their  deleterous  or  painful  effedls  to  mankind. 

Where  the  quantity  of  general  painful  fenfation  is  too  great 
in  the  fyllem,  inordinate  voluntary  exertions  are  produced  either 
of  our  ideas,  as  in  melancholy  and  madr.efs,  or  of  our  mufcles, 
as  in  convullion.  -From  thefe  maladies  alio  brute  animals  are 
much  more  exempt  than  mankind,  owing  to  their  greater  map; 
tude  to  voluntary  exertion,  asmentionedin  Se<£I.  XVI.  onlnftinct. 

II.  1.  When  any  moving  organ  is  excited  into  fucli  violent 
motions,  that  a quantity  of  pleafurable  or  painful  fern,  it  ion  is 
produced,  it  frequently  happens  (but  not  always)  that  new  mo- 
tions of  the  affedted  organ  are  generated  in  confequenee  of  the 
pain  or  pleafure,  which  are  termed  inflammation. 

Thefe  new  motions  are  of  a peculiar  kind,  tending  to  dlftend 
the  old,  and  to  produce  new  fibres,  and  thence  to  elongate  the 
fcraight  mufcles,  which  ferve  locomotion,  and  to  form  new  v e fi- 
fe] s at  the  extremities  or  fides  cf  the  vafcular  mufcles. 

2.  Thus  the  pleafurable  fenfations  produce  an  enlargement  of 
the  nipples  of  nurfes,  of  the  papillae  of  the  tongue,  cf  the  penis, 
and  probably  produce  the  growth  of  the  body  from  its  embryo n 
Hate  to  its  maturity  ; whilft  the  new  motions  in  confequenee  of 
painful  fenfation,  with  the  growth  of  the  fibres  or  veflels,  which 
they  occafion,  are  termed  inflammation. 

Hence  when  the  ftraight  mufcles  are  inflamed,  part  of  their 
tendons  at  each  extremity  gain  new  life  and  fenfibility,  and  thus 
the  mufcle  is  for  a time  elongated  ; and  inflamed  bones  become 
foft,  vafcular,  and  fenfible.  Thus  new  veflels  fiioot  over  the 
•cornea  of  inflamed  eyes,  and  into  feirrhous  tumours,  when  they 
become  inflamed  ; and  hence  all  inflamed  parts  grow  together 
by  intermixture,  and  inoculation  of  the  new  and  old  veflels. 
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The  heat  is  occafioned  from  the  increafed  fecretions  either  of 
mucus,  or  of  the  fibres,  which  produce  or  elongate  the  veflels. 
The  red  colour  is  owing  to  the  pellucidity  of  the  newly  formed 
veflels,  and  as  the  arterial  parts  of  them  are  probably  formed  be- 
fore their  correfpondent  venous  parts. 

3.  Thefe  new  motions  are  excited  either  from  the  increafed 
quantity  of  fenfation  in  confequence  of  greater  fibrous  contrac- 
tions, or  from  increafed  fenfibility,  that  is,  from  the  increafed 
quantity  of  fenforial  power  in  the  moving  organ.  Hence  they 
are  induced  by  great  external  ftimuli,  as  by  wounds,  broken 
bones  ; and  by  acrid  or  infedtious  materials  ; or  by  common 
ftimuli  on  thofe  organs,  which  have  been  fome  time  quiefcent ; 
as  the  ufual  light  of  the  day  inflames  the  eyes  of  thofe,  who  have 
been  confined  in  dungeons  ; and  the  warmth  of  a common  fire 
inflames  thofe,  v/ho  have  been  previoufly  expofea  to  much  cold. 

But  thefe  new  motions  are  never  generated  by  that  pain, 
which  arifes  from  defect  of  ftimulus,  as  from  hunger,  third:, 
cold,  or  inanition,  with  all  thofe  pains,  which  are  termed  ner- 
vous. Where  thefe  pains  exift,  the  motions  of  the  affected  part 
are  leffened  ; and  if  .inflammation  fucceeds,  it  is  in  fome  diftant 
parts ; as  coughs  are  caufed  by  coldnefs  and  moifture  being  long 
applied  to  the  feet ; or  it  is  in  confequence  of  the  renewal  of  the 
ftimulus,  as  of  heat  or  food,  which  excites  our  organs  into 
ftronger  adtion  after  their  temporary  quiefcence ; as  kibed  heels 
after  walking  in  fnow. 

4.  But  when  thefe  new  motions  of  the  vafcular  mufcles  are 
exerted  with  greater  violence,  and  thefe  veflels  are  either  elonga- 
ted too  much  or  too  haftily,  a new  material  is  fecreted  from  their 
extremities,  which  is  of  various  kinds  according  to  the  peculiar 
animal  motions  of  this  new  kind  of  gland,  which  fecretes  it ; 
fuch  is  the  pus  laudabile  or  common  matter,  the  variolous  mat- 
ter, venereal  matter,  catarrhous  matter,  and  many  others. 

5-.  Thefe  matters  are  the  product  of  an  animal  procefs  ; they 
are  fecreted  or  produced  from  the  blood  by  certain  difeafed  mo- 
tions of  the  extremities  of  the  blood-vefiels,  and  are  on  that  ac- 
count ail  of  them  contagious  > for  if  a portion  of  any  of  thefe 
fe  tranfmitted  Into  the  circulation,  or  perhaps  only  inferted  into 
the  fkin,  or  beneath  the  cuticle  of  a healthy  perion,  its  ftimulus 
in  a certain  time  produces  the  fame  kind  of  morbid  motions,  by 
which  itfelf  was  produced  ; and  hence  a fimilar  kind  is  genera- 
ted. See  Sedd.  XXXIX.  6.  1 . 

6.  It  is  remarkable,  that  many  of  thefe -contagious  matters  are 
capable  of  producing  a fimilar  difeafe  but  once  j as  the  1 mall- 
pax  and  mealies  ; and  I fuppofe  this  is  true  of  ail  thofe  conta- 
gious difeafes,  which  are  fponranecudly  cured  by  nature  in  a cer- 
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tain  time  ; for  if  the  body  was  capable  of  receiving  the  difeafe  a 
fecond  time,  the  patient  muft  perpetually  infedt  himfelf  by  the 
very  matter,  which  he  has  himfelf  produced,  and  is  lodged  about 
him  ; and  hence  he  could  never  become  free  from  the  difeafe. 
Something  fimilar  to  this  is  feen  in  the  fecondary  fever  of  the 
confluent  fmall-pox ; there  is  a great  abforption  of  variolous 
matter,  a very  minute  part  of  which  would  give  the  genuine 
fmall-pox  to  another  perfon ; but  here  it  only  ftimulates  the 
fyftem  into  common  fever  ; like  that  which  common  pus,  or 
any  other  acrid  material  might  occafion. 

7.  In  the  pulmonary  confumption,  where  common  matter  is 
daily  abforbed,  an  irritative  fever  only,  without  new  inflam- 
mation, is  generally  produced  -,  which  is  terminated  like  other 
irritative  fevers  by  fweats  or  loofe  (tools.  Hence  it  does  not 
appear,  that  this  abforbed  matter  always  acts  as  a contagious  ma- 
terial producing  frefh  inflammation  or  new  abfcefles.  Though 
there  is  reafon  to  believe,  that  the  firlt  time  any  common  matter 
is  abforbed,  it  has  this  effedt,  but  not  the  fecond  time,  like  the 
variolous  matter  above  mentioned. 

This  accounts  for  the  opinion,  that  the  pulmonary  confump- 
tion is  fometimes  infectious,  which  opinion  was  held  by  the  an- 
cients, and  continues  in  Italy  at  prefent ; and  I have  myfelf  feen 
three  or  four  inftances,  where  a hufband  and  wife,  who  have 
flept  together,  and  have  thus  much  received  each  other’s  breath, 
who  have  infedted  each  other,  and  both  died  in  confequence  of 
the  original  taint  of  only  one  of  them.  This  alfo  accounts  for 
the  abfcefles  in  various  parts  of  the  body,  that  are  fometimes 
produced  after  the  inoculated  fmall-pox  is  terminated  -,  for  this 
fecond  abforption  of  variolous  matter  adts  like  common  matter, 
and  produces  only  irritative  fever  in  thofe  children,  whofe  confifi- 
tutions  have  already  experienced  the  abforption  of  common  mat- 
ter ; and  inflammation  with  a tendency  to  produce  new  abfcefles 
in  thofe,  whofe  conftitutions  have  not  experienced  the  abforp- 
tions  of  common  matter. 

It  is  probable,  that  more  certain  proofs  might  have  been  found 
' to  (hew,  that  common  matter  is  infedtious  the  firft  time  it  is 
abforbed,  tending  to  produce  fimilar  abfcefles,  but  not  the  fec- 
ond time  of  its  abforption,  if  this  fubjedt  had  been  attended  to. 

8.  Thefe  contagious  difeafes  are  very  numerous,  as  the 
plague,  fmall-pox,  chicken  pox,  meafles,  fcarlet-fever,  pemphi- 
gus, catarrh,  chin-cough,  venereal  difeafe,  itch,  trichoma,  tinea. 
The  infedtious  material  does  not  feem  to  be  difiblved  by  the  air, 
but  only  mixed  with  it  perhaps  in  fine  powder,  which  foon  fub- 
fides  ; fince  many  of  thefe  contagions  can  only  be  received  bv 
adtual  contadl ; and  others  of  them  only  at  fmall  diftances  from 
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'the  infected  perfon  ; as  is  evident  from  many  perfons  having 
been  near  patients  cf  the  fmall-pox  without  acquiring  the 
difeafe. 

The  reafon,  why  many  of  tliefe  difeafes  are  received  but  once, 
and  others  repeatedly,  is  not  well  underltood  ; it  appears  tome, 
that  the  confutation  becomes  fo  accuftomed  to  the  ftimuli  of 
thefe  infectious  materials,  by  having  once  experienced  them, 
that  though  irritative  motions,  as  hectic  fevers,  may  again  be 
produced  by  them,  yet  no  fenfation,  and  in  ccnfequence  no 
general  inflammation  fucceeds ; as  diiagreeable  fmells  or  taftes 
by  habit  ceafe  to  be  perceived  ; they  continue  indeed  to  excite 
irritative  ideas  on  the  organs  of  fenfe,  but  thefe  are  not  fucceed- 
ed  by  fenfation. 

There  are  many  irritative  motions,  which  were  at  firlt  fuc- 
ceeded  by  fenfation,  but  which  by  frequent  repetition  ceafe  to  ex- 
cite fenfation,  as  explained  in  Sedl.  XX.  on  Vertigo.  And,  that 
this  circumftance  exifts  in  refpedl  to  infectious  matter  appears 
from  a known  fact  •,  that  nurfes,  who  have  had  the  fmall-pox, 
are  liable  to  experience  fmail  ulcers  on  their  arms  by  the  contact 
of  variolous  matter  in  lifting  their  patients  ; and  that  when  pa- 
tients, who  have  formerly  had  the  fmall-pox  have  been  inocula- 
ted in  the  arm,  a phlegmon,  or  inflamed  fore,  has  fucceeded,  but 
no  fubfequent  fever.  Which  {hews,  that  the  contagious  matter 
of  the  fmall-pox  has  not  loft  its  power  of  ftimulating  the  part  it 
is  applied  to,  but  that  the  general  fyftem  is  not  affected  in  con- 
fequence.  See  Section  XII.  7.6.  XIX.  10. 

9.  From  the  accounts  of  the  plague,  virulent  catarrh,  and 
putrid  dyfenterv,  it  feems  uncertain,  whether  thefe  difeafes  are 
experienced  more  than  once  ; but  the  venereal  difeafe  and  itch 
are  docbtlefs  repeatedly  infectious ; and  as  thefe  difeafes  are 
never  cured  fpontaneoufly,  but  require  medicines,  which  act 
without  apparent  operation,  feme  have  fufpected,  that  the  con- 
tagious material  produces  fimllar  matter  rather  by  a chemical 
change  of  the  fluids,  than  by  an  animal  procefs;  and  that  the  fpecif- 
ic  medicines  deftroy  their  virus  by  chemically  combining  with  it. 
This  opinion  is  fuccefsfully  combated  by  Mr.  Hunter,  in  his 
Treatife  on  Venereal  Difeafe,  Part  I.  c.  i. 

But  this  opinion  wants  the  fupport  of  analogy,  as  there  is  no 
jgnown  prccefs  in  animal  bodies,  which  is  pureiv  chemical,  not 
even  digeftion  : nor  can  any  of  thefe  matters  be  produced  by 
chemical  proceffes.  Add  to  this,  that  it  is  probable,  that  the 
rnfedls,  obferved  in  the  puftuies  of  the  itch,  and  in  the  ftools  of 
clyfenteric  patients,  are  the  consequences,  and  not  the  caufesof 
thefe  difeafes.  And  that  the  fpecificr  medicines,  which  cure  the 
itch,,  and  lues  venerea,  as  brim  done  and  mercury,  a£b  only  by  in- 
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creafing  the  abforption  of  the  matter  in  the  ulcufcles  of  thofe 
difeafes,  and  thence  difpofing  them  to  heal ; which  would  other- 
wife  continue  to  fpread. 

Why  the  venereal  difeafe,  and  itch,  and  tinea,  or  fcald  head, 
are  repeatedly  contagious,  while  thofe  contagions  attended  with 
fever  can  be  received  but  once,  feems  to  depend  on  their  being 
rather  local  difeafes  than  univerfal  ones,  and  are  hence  not  at- 
tended with  fever,  except  the  purulent  fever  in  their  laft  ftages, 
when  the  patient  is  deftroyed  by  them.  On  this  account  the 
whole  of  the  fyftem  does  not  become  habituated  to  thefe  morbid 
adtions,  fo  as  to  ceafe  to  be  affedted  with  fenfation  by  a repetition 
of  the  contagion.  Thus  the  contagious  matter  of  the  venereal 
difeafe,  and  of  the  tinea,  affedts  the  lymphatic  glands,  as  the  in- 
guinal glands,  and  thofe  about  the  roots  of  the  hair  and  neck, 
where  it  is  arrefted,  but  does  not  feem  to  affedt  the  blood-veflels, 
fince  no  fever  enfues. 

Hence  it  would  appear,  that  thefe  kinds  of  contagion  are  prop- 
agated not  by  means  of  the  circulation,  but  by  fympathy  of  dif- 
tant  parts  with  each  other ; fince  if  a diftant  part,  as  the  palate, 
fhould  be  excited  by  fenfitive  aflociation  into  the  fame  kind  of 
motions,  as  the  parts  originally  affedled  by  the  contadt  of  infec- 
tious matter  ; that  diftant  part  will  produce  the  fame  kind  of 
infedtious  matter  ; for  every  fecretion  from  the  blood  is  formed 
from  it  by  the  peculiar  motions  of  the  fine  extremities  of  the 
gland,  which  fecretes  it  ■,  the  various  fecreted  fluids,  as  the  bile, 
faliva,  gaftric  juice,  not  previoufly  exifting,  as  fucb,  in  the  blood- 
veflels. 

And  this  peculiar  fympathy  between  the  genitals  and  the 
throat,  owing  to  fenfitive  aftociation,  appears  not  only  in  the 
produdlion  of  venereal  ulcers  in  the  throat,  but  in  a variety  of 
other  inftances,  as  in  the  mumps,  in  the  hydrophobia,  fome  coughs, 
ftrangulation,  the  produdlion  of  the  beard,  change  of  voice  at 
puberty,  which  are  further  defcribed  in  Oafs  IV.  1.  2.  7. 

To  evince  that  the  produdlion  of  fuch  large  quantities  of  con- 
tagious matter,  as  are  feen  in  fome  variolous  patients,  fo  as  to 
cover  the  whole  Ikin  almoft  with  puftules,  does  not  arife  from 
any  chemical  fermentation  in  the  blood,  but  that  it  is  owing  to 
morbid  motions  of  the  fine  extremities  of  the  capillaries,  or 
glands,  whether  thefe  be  ruptured  or  not,  appears  from  the  quan- 
tity of  this  matter  always  correfponding  with  the  quantity  of  the 
fever  ; that  is,  with  the  violent  exertions  of  thofe  glands  and 
capillaries,  which  are  the  terminations  of  the  arterial  fyftem. 

The  truth  of  this  theory  is  evinced  further  by  a circumftance 
obferved  by  Mr.  J.  Hunter,  in  his  Treatife  on  Venereal  Difeafe  j 
that  in  a patient,  who  was  inoculated  for  the  fmall-pox,  and 
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who  appeared  afterwards  to  have  been  previoufly  infefted  with 
the  mealies,  the  progrefs  of  the  fmall-pox  was  delayed  till  the 
meafles  had  run  their  courfe,  and  that  then  the  fmall-pox  went 
through  its  ufual  periods. 

Two  fimilar  cafes  fell  under  my  care,  which  I fhall  here  re- 
late, as  it  confirms  that  of  Mr.  Hunter,  and  contributes  to  illus- 
trate this  part  of  the  theory  of  contagious  difeafes.  I have  tranf- 
cribed  the  particulars  from  a letter  of  Mr.  Lightwood,  of  Yoxal, 
the  furgeon  who  daily  attended  them,  and  at  my  requeft,  after  I 
had  feen  them,  kept  a kind  of  journal  of  their  cafes. 

Mifs  H.  and  Mifs  L.  two  filters,  the  one  about  four  and  the 
other  about  three  years  old,  were  inoculated  Feb.  7,  1791.  On 
the  10th  there  was  arednefs  on  both  arms  difcernible  by  a glafs. 
On  the  1 ith  their  arms  were  lo  much  inflamed,  as  to  leave  no 
doubt  of  the  infection  having  taken  place.  On  the  12th  lefs 
appearance  of  inflammation  on  their  arms.  In  the  evening  Mifs 
L.  had  an  eruption,  which  refembled  the  meafles.  On  the  13  th 
the  eruption  on  Mifs  L.  was  very  full  on  the  face  and  breaft, 
like  the  meafles,  with  confiderable  fever.  It  was  now  known, 
that  the  meafles  were  in  a farm  houfe  in  the  neighbourhood. 
Mifs  H.’s  arm  lefs  inflamed  than  yefterday.  On  the  14th  Mifs 
L.’s  fever  great,  and  the  eruption  universal.  The  arm  appears 
to  be  healed.  Mifs  H.’s  arm  fomewhat  redder.  They  were 
now  put  into  feparate  rooms.  On  the  15th  Mifs  L.’s  3rms  as 
yefterday.  Eruption  continues.  Mifs  H.’s  arms  have  varied 
but  little.  1 6th,  the  eruptions  on  Mifs  L.  are  dying  away,  her 
fever  gone.  Begins  to  have  a little  rednefs  in  one  arm  at  the 
place  of  inoculation.  Mifs  H.’s  arms  get  redder,  but  {he  has  no 
appearance  of  complaint.  20th,  Mifs  L’s  arms  have  advanced 
flowly  till  this  day,  and  now  a few  puftules  appear.  Mifs  H.’s 
arm  has  made  little  progrefs  from  the  1 6th  to  this  day,  and  now 
{lie  has  fome  fever.  21ft,  Mifs  L.  as  yefterday.  Mifs  H.  has 
much  inflammation,  and  an  increafe  of  the  red  circle  on  one  arm 
to  the  fize  of  half-a-crown,  and  had  much  fever  at  night,  with 
fetid  breath.  2 2d,  Mifs  L.’s  puftules  continue  advancing.  Mifs 
H.’s  inflammation  of  her  arm  and  red  circle  increafes.  A few 
red  fpots  appear  in  different  parts  with  fome  degree  of  fever  this 
morning.  23d,  Mifs  L.  has  a larger  crop  of  puftules.  Mils 
H.  has  fmall  puftules  and  great  inflammation  of  her  arms,  with 
but  one  puftule  likely  to  fuppurate.  After  this  day  they  gradu- 
ally got  well,  and  the  puftules  difappeared. 

In  one  of  thefe  cafes  the  meafles  went  through  their  common 
courfe  with  milder  fymptoms  than  uiual,  and  in  the  other  the 
mcafly  contagion  feemed  juft  fufficieiit  to  ftop  the  progrefs  of 
variolous  contagion,  but  without  itfelf  throwing  the  conftitution 
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into  any  diforder.  At  the  fame  time  both  the  meafles  and  fmall- 
pox  feem  to  have  been  rendered  milder.  Does  not  this  give  an 
idea,  that  If  they  were  both  inoculated  at  the  fame  time,  that 
neither  of  them  might  affedl  the  patient  ? 

From  thefe  cafes  I contend,  that  the  contagious  matter  of 
thefe  difeafes  does  not  affedt  the  conftitution  by  a fermentation, 
or  chemical  change  of  the  blood,  becaufe  then  they  mull  have 
proceeded  together,  and  have  produced  a third  fomething,  not 
exactly  fimilar  to  either  of  them : but  that  they  produce  new 
motions  of  the  cutaneous  terminations  of  the  blood- veflels, 
which  for  a time  proceed  daily  with  inereafing  a&ivity,  like 
fome  paroxyfms  of  fever,  till  they  at  length  fecrete  or  form  a 
fimilar  poifon  by  thefe  unnatural  aftions. 

Now  as  in  the  meafles  one  kind  of  unnatural  motion  takes 
place,  and  in  the  fmall-pox  another  kind,  it  is  eafy  to  conceive, 
that  thefe  different  kinds  of  morbid  motions  cannot  exifl  togeth- 
er ; and  therefore,  that  that  which  has  firft  begun  will  continue 
till  the  fyftem  becomes  habituated  to  the  ftimulus  which  occa- 
fions  it,  and  has  ceafed  to  be  thrown  into  action  by  it ; and  then 
the  other  kind  of  ftimulus  will  in  its  turn  produce  fever,  and 
new  kinds  of  motions  peculiar  to  itfelf. 

10.  Qn  further  considering  the  action  of  contagious  matter, 
fince  the  former  part  of  this  work  was  fent  to  the  prefs ; where 
I have  afierted,  in  Sedi.  XXII.  4.  3.  that  it  is  probable,  that  the 
variolous  matter  is  diffufed  through  the  blood  ; I prevailed  on 
my  friend  Mr.  Power,  furgeon  at  Bofworth,  in  Leicefterfhire,  to 
try,  whether  the  fmall-pox  could  be  inoculated  by  ufing  the  blood 
of  a variolous  patient  inftead  of  the  matter  from  the  puftules  j 
as  I thought  fuch  an  experiment  might  throw  fome  light  at 
leaft  on  this  interefting  fubject.  The  following  is  an  extract 
from  his  letter  : — 

“ March  1 1,  1793.  I inoculated  two  children,  who  had  not 
had  the  fmall-pox,  with  blood  ; w'hich  was  taken  from  a patient 
on  the  fecond  day  after  the  eruption  commenced,  and  before  it 
was  completed.  And  at  the  fame  time  I inoculated  myfelf  with 
blood  from  the  fame  perfon,  in  order  to  compare  the  appearances, 
which  might  arife  in  a perfon  liable  to  receive  the  infection,  and 
in  one  not  liable  to  receive  it.  On  the  fame  day  I inoculated 
four  other  children  liable  to  receive  the  infedlion  with  blood 
taken  from  another  perfon  on  the  fourth  day  after  the  com- 
mencement of  the  eruption.  The  patients  from  whom  the  blood 
was  taken  had  the  dileafe  mildly,  but  had  the  moft  puftules  of 
any  I could  feledt  from  twenty  inoculated  patients  ; and  as 
much  of  the  blood  was  infinuated  under  the  cuticle,  as  I could 
introduce  by  elevating  the  ficin  without  drawing  blood  ; and 
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three  or  four  fuch  pundlures  were  made  in  each  of  their  arms, 
and  the  blood  was  ufed  in  its  fluid  {late. 

“ As  the  appearances  in  all  thefe  patients,  as  well  as  in  myfelf, 
were  fimilar,  I fhall  only  mention  them  in  general  terms. 
March  13.  A flight  fubcuticular  difcoloration,  with  rather  a 
livid  appearance,  without  forenefs  or  pain,  was  vifible  in  them 
all,  as  well  as  in  my  own  hand.  15.  The  difcoloration  fome- 
what  lefs,  without  pain  or  forenefs.  Some  patients  inoculated 
on  the  fame  day  with  variolous  matter  have  confiderable  inflam- 
mation. 1 7.  The  difcoloration  is  quite  gone  in  them  all,  and 
from  my  own  hand,  a dry  mark  only  remaining.  And  they 
were  all  inoculated  on  the  1 8th,  with  variolous  matter,  which 
produced  the  difeafe  in  them  all.” 

Mr.  Power  afterwards  obferves,  that,  as  the  patients  from 
whom  the  blood  was  taken  had  the  difeafe  mildly,  it  may  be 
fuppofed,  that  though  the  contagious  matter  might  be  mixed 
with  the  blood,  it  might  Hill  be  in  too  dilute  a ftate  to  convey 
the  infedlion  ; but  adds  at  the  fame  time,  that  he  has  diluted 
recent  matter  with  at  lead  five  times  its  quantity  of  water,  and 
which  has  dill  given  the  infection  ; though  he  has  fometimes 
diluted  it  fo  far  as  to  fail. 

The  following  experiments  were  indituted  at  my  requed  by 
my  friend  Mr.  Hadley,  furgeon  in  Derby,  to  afcertain  whether 
the  blood  of  a perfon  in  the  fmall-pox  be  capable  of  communi- 
cating the  difeafe.  « Experiment  id.  Oftober  18  th,  1793-  I 
took  fome  blood  from  a vein  in  the  arm  of  a perfon  who  had 
the  fmall-pox,  on  the  fecond  day  of  the  eruption,  and  introdu- 
ced a fmall  quantity  of  it  immediately  with  the  point  of  a lancet 
between  the  fcarf  and  true  Ikin  of  the  right  arm  of  a boy  nine 
years  old  in  two  or  three  different  places  ; the  other  arm  was 
inoculated  with  variolous  matter  at  the  fame  time. 

(f  19th.  The  pun£Iured  parts  of  the  right  arm  were  furround- 
ed  with  fome  degree  of  fubcuticular  inflammation.  20th.  The 
inflammation  more  confiderable,  with  a flight  degree  of  itching, 
but  no  pain  upon  pre  fiure.  2 id.  Upon  examining  the  arm 
this  day  with  a lens,  I found  the  inflammation  lefs  extenfive, 
and  the  rednefs  changing  to  a deep  yellow  or  orange-colour. 
22d.  Inflammation  nearly  gone.  23d.  Nothing  remained,  except 
a flight  difcoloration  and  a little  feurfy  appearance  on  the  punc- 
tures. At  the  fame  time  the  inflammation  of  the  arm  inoculr.ttd 
with  variolous  matter  was  increafing  fad,  and  he  had  the  difeale 
mildly  at  the  ufual  time. 

“ Experiment  2d.  I inoculated  another  child  at  the  fame 
time  and  in  the  fame  manner,  with  blood  taken  on  the  fir  if  day 
pf  the  eruption  but  as  the  appearance  and  effects  were  fimilar 
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to  thcfe  in  the  preceding  experiment,  I fhall  net  relate  them 
minutely. 

« Experiment  3d.  October  20th.  Blood  was  taken  from  2 
perfon  who  had  the  fmall-pox,  on  the  third  day  of  the  eruption, 
and  on  the  fixth  from  the  commencement  of  the  eruptive  fever. 

I introduced  fome  of  it  in  its  fluid  date  into  both  arms  of  a boy 
Even  years  old.  21.  There  appeared  to  be  fome  inflammation 
under  the  cuticle,  where  the  pundtures  were  made.  2 2d.  In- 
flammation more  confiderable.  23d.  On  this  day  the  inflamma- 
tion was  fomewhat  greater,  and  the  cuticle  rather  elevated. 

24th.  Inflammation  much  lefs,  and  only  a brown  or  orange- 
colour  remained.  25th.  Scarcely  any  difcoloration  left.  On 
this  day  he  was  inoculated  with  variolous  matter,  the  progrefs  of 
the  infection  went  on  in  the  ufual  way,  and  he  had  the  fmall- 
pox  very  favourably. 

“ At  this  time  I was  requefted  to  inoculate  a young  perfon, 
who  was  thought  to  have  had  the  fmall-pox,  but  his  parents  were 
net  quite  certain  ; in  one  arm  I introduced  variolous  matter,  and 
in  the  other  blood,  taken  as  in  experiment  3d.  On  the  fecond 
day  after  the  operation,  the  punctured  parts  were  inflamed, 
though  I think  the  arm  in  which  I had  inferted  variolous  mat- 
ter was  rather  more  fo  than  the  other.  On  the  third  the  inflam- 
mation was  increafed,  and  looked  much  the  fame  as  in  the  pre- 
ceding experiment.  4th.  The  inflammation  was  much  dimin- 
ifhed,  and  on  the  5th  almoft  gone.  He  was  expofed  at  the  fame 
time  to  the  natural  infection,  but  has  continued  perfedllv  well. 

“ I have  frequently  obferved  (and  believe  mod  practitioners 
have  done  the  fame),  that  if  variolous  matter  be  inferted  in  the 
arm  of  a perfon  who  has  pre'vioufty  had  the  fmall-pox,  the  in- 
flammation on  the  fecond  or  third  day  is  much  greater,  than  if 
they  had  not  had  the  difeafe,  but  on  the  fourth  or  fifth  it  dif- 
appears. 

“ On  the  23d  I introduced  blood  into  the  arms  of  three  more 
children,  taken  on  the  third  and  fourth  days  of  the  eruption. 
The  appearances  were  much  the  fame  as  mentioned  in  experi- 
ments firlt  and  third.  They  were  afterwards  inoculated  with 
variolous  matter,  and  had  the  difeafe  in  the  regular  way. 

t£  The  above  experiments  were  made  with  blood  taken  from  a 
final!  vein  in  the  hand  or  foot  of  three  or  four  different  patients, 
whom  I had  at  that  time  under  inoculation.  They  were  fele di- 
ed from  160,  as  having  the  greateft  number  of  puftules.  The 
part  was  wafihed  with  warm  water  before  the  blood  was  taken, 
to  prevent  the  pofiibility  of  any  matter  being  mixed  with  it  from 
the  furface.” 

-Shall  we  conclude  from  hence,  that  the  variolous  matter  never 
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enters  the  blood-vefiels  ; but  that  the  morbid  motions  of  the  vef- 
fels  of  the  fkin  around  the  infertion  of  it  continue  to  increafe  in 
a larger  and  larger  circle  for  fix  or  feven  days  ; that  then  their 
quantity  of  morbid  aftion  becomes  great  enough  to  produce  a 
fever-fit,  and  to  affedh  the  flomach  by  aflbciation  of  motions  ? 
and  finally,  that  a fecond  afiociation  of  motions  is  produced  be- 
tween the  ftomach  and  the  other  parts  of  the  fkin,  inducing 
them  into  morbid  actions  fimilar  to  thol'e  of  the  circle  round 
the  infertion  of  the  variolous  matter?  Many  more  experiments 
and  obfervations  are  required  before  this  important  queftion  can 
be  fatisfaclorily  anfwered. 

It  may  be  adduced,  that  as  the  matter  inferted  into  the  fkin  of 
the  arm  frequently  fwells  the  lymphatic  in  the  axilla,  that  in  that 
circuniftance  it  feems  to  be  there  arrefted  in  its  progrefs,  and 
cannot  be  imagined  to  enter  the  blood  by  that  lymphatic  gland 
till  the  fwelling  of  it  fubfides.  Some  other  phaenomena  of  the 
difeafe  are  more  eafily  reconcileable  to  this  theory  of  fympathet- 
ic  motions  than  to  that  of  abforption  ; as  the  time  taken  up  be- 
tween the  infertion  of  the  matter,  and  the  operation  of  it  on  the 
fyfiiem,  as  mentioned  above.  For  the  circle  around  the  infertion 
is  feen  to  increafe,  and  to  inflame  ; and  I believe,  undergoes  a 
kind  of  diurnal  paroxyfm  of  torpor  and  palenefs  with  a fucceed- 
ing  increafe  of  aCtion  and  colour,  like  a topical  fever-fit. 
Whereas  if  the  matter  is  conceived  to  circulate  for  fix  or  feven 
days  with  the  blood,  without  producing  diforder,  it  ought  to  be 
rendered  milder,  or  the  blood-vefiels  more  familiarized  to  its 
acrimony. 

It  is  much  eafier  to  conceive  from  this  doftrine  of  afiociated 
or  fympathetic  motions  of  diftant  parts  of  the  lyftem,  how  it 
happens,  that  the  variolous  infection  can  be  received  but  once, 
as  before  explained  ; than  by  fuppofing,  that  a change  is  effect- 
ed in  the  mat's  of  blood  by  any  kind  of  fermentative  procefs. 

The  curious  circumftance  of  the  two  contagions  of  fmali-pox 
and  mealies  not  aCting  at  the  fame  time,  but  one  of  them  refting 
or  fufpending  its  aftion  till  that  of  the  other  ceafes,  may  be  much 
eafier  explained  from  fympathetic  or  afiociated  actions  of  the  in- 
fefted  part  with  other  parts  of  the  fyftem,  than  it  can  from  fup- 
pofing the  two  contagions  to  enter  the  circulation. 

The  Ikin  of  the  face  is  i'ubjeCt  to  more  frequent  viciffitudes  of 
heat  and  cold,  from  its  expofure  to  the  open  air,  and  is  in  con- 
fequence  more  liable  to  fenfitive  aflbciation  with  the  flomach 
than  any  other  part  of  the  furface  of  the  body,  becaufe  t:ieir  ac- 
tions have  been  more  frequently  thus  afiociated.  Thus  in  a 
furfeit  from  drinking  cold  water,  when  a perfon  is  very  hot  and 
fatigued,  an  eruption  is  liable  to  appear  on  the  face  in  conse- 
quence 
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quence  of  this  fympathy.  In  the  fame  manner  the  rofy  eruption 
on  the  faces  of  drunkards  more  probably  arifes  from  the  fympathy 
of  the  face  with  the  ftomach,  rather  than  between  the  face  and 
the  liver,  as  is  generally  fuppofed. 

This  fympathy  between  the  ftomach  and  the  fkin  of  the  face  is 
apparent  in  the  eruption  of  the  fmall-pox  ; fince,  where  the  dif- 
eafe is  in  considerable  quantity,  the  eruption  on  the  face  firli 
fucceeds  the  ficknefs  of  the  ftomach.  In  the  natural  difeafe  the 
ftomach  feems  to  be  frequently  primarily  afte£ted,  either  alone 
or  along  with  the  tonlils,  as  the  matter  feems  to  be  only  diffufed 
in  the  air,  and  by  being  mixed  with  the  faliva,  or  mucus  of  the 
tonfils,  to  be  fwallowed  into  the  ftomach. 

After  fome  days  the  irritative  circles  of  motions  become  dis- 
ordered by  this  new  ftimulus,  which  atis  upon  the  mucous  li- 
ning of  the  ftomach ; and  ficknefs,  vertigo,  and  diurnal  fever 
Succeed.  Thefe  difordered  irritative  motions  become  daily  in- 
creafed  for  two  or  three  days,  and  then  by  their  increafed  adlion 
certain  fenfitive  motions,  or  inflammation,  is  produced,  and  at 
the  next  cold  fit  of  fever,  when  the  ftomach  recovers  from  its 
torpor,  an  inflammation  of  the  external  fkin  is  formed  in  points 
(which  afterwards  fuppurate),  by  fenfitive  aflociation,  in  the 
fame  manner  as  a cough  is  produced  in  confequence  of  expofing 
the  feet  to  cold,  as  defcribed  in  Sedl.  NXV.  1.  1.  and  Clafs  IV. 
2.  1.7.  If  the  inoculated  fkin  of  the  arm,  as  far  as  it  appears 
inflamed,  was  to  be  cut  out,  or  deftroyed  by  cauftic,  before  the 
fever  commenced,  as  fuppofe  on  the  fourth  day  after  inoculation, 
would  this  prevent  the  difeafe  ? as  it  is  fuppofed  to  prevent  the 
hydrophobia. 

III.  1.  Where  the  new  vefiels,  and  enlarged  old  ones,  which 
conftitute  inflammation,  are  not'fo  haftily  diitended  as  to  burft, 
and  form  a new  kind  of  gland  for  the  fecretion  of  matter,  as 
above  mentioned  ; if  fuch  circumftances  happen  as  diminilh  the 
painful  fenfation,  the  tendency  to  growth  ceafes,  and  by  and  by 
an  abforption  commences,  not  only  of  the  Superabundant  quan- 
tity of  fluids  depofited  in  the  inflamed  part,  but  of  the  Solids 
likewife,  and  this  even  of  the  hardeft  kind. 

Thus  during  the  growth  of  the  fecondfet  of  teeth  In  children, 
the  roots  of  the  firft  fet  are  totally  abforbed,  till  at  length  noth- 
ing of  them  remains  but  the  crown  ; though  a few  weeks  before, 
if  they  are  drawn  immaturely,  their  roots  are  found  complete. 
Similar  to  this  Mr.  Hunter  has  obferved,  that  where  a dead 
piece  of  bone  is  to  exfoliate,  or  to  Separate  from  a living  one, 
the  dead  part  dees  not  putrefy,  but  remains  perfectly  found, 
while  the  Surface  of  the  living  part  ofithe  bone,  which  is  in  con- 
tact with  the  dead  part,  becomes  wbforbed,  and  thus  effects  its 
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feparation.  Med.  Comment.  Edinb.  V.  1.  425.  In  the  fame 
manner  the  calcareous  matter  of  gouty  concretions,  the  coagula- 
ble  lymph  depofitedon  inflamed  membranes  in  rheumatifm  and 
extravafated  blood  become  abforbed;  which  are  all  as  folid  and  as 
indifloluble  materials  as  the  new  veflels  produced  in  inflammation. 

This  abforption  of  the  new  veflels  and  depofited  fluids  of  in- 
flamed parts  is  called  refolution  : it'  is  produced  by  firft  ufing 
fuch  internal  means  as  decreafe  the  pain  of  the  part,  and  in  con- 
fequence  its  new  motions,  as  repeated  bleeding,  cathartics,  dilu- 
ent potations,  and  warm  bath. 

After  the  veflels  are  thus  emptied,  and  the  abforption  of  the 
new  veflels  and  depofited  fluids  is  evidently  begun,  it  is  much 
promoted  by  ftimulating  the  part  externally  by  folutions  of  lead, 
or  other  metals,  and  internally  by  the  bark,  and  fmall  dofes  of 
opium.  Hence  when  an  ophthalmy  begins  to  become  paler, 
any  acrid  eye  water,  as  a folution  of  fix  grains  of  white  vitriol 
in  an  ounce  of  water,  haftens  the  abforption,  and  clears  the  eye 
in  a very  fhort  time.  But  the  fame  application  ufed  a few  days 
fooner  would  have  increafed  the  inflammation.  Hence  after 
evacuation  opium  in  frnall  dofes  may  contribute  to  promote  the 
abforption  of  fluids  depofited  on  the  brain,  as  obferved  by  Mr. 
Bromfield  in  his  treatife  of  furgery. 

2.  Where  an  abfc.efs  is  formed  by  the  rupture  of  thefe  new 
veflels,  the  violence  of  inflammation  ceafes,  and  a new  gland 
feparates  a material  called  pus  : at  tdie  fame  time  a lefs  degree 
of  inflammation  produces  new  veflels  called  vulgarly  proud 
flefli ; which,  if  no  bandage  confines  its  growth,  nor  any  other 
circumftance  promotes  abforption  in  the  wound,  would  rile  to  a 
great  height  above  the  ufual  fize  of  the  part. 

Hence  the  art  of  healing  ulcers  conlitts  in  producing  a ten- 
dency to  abforption  in  the  wound  greater  than  the  depofition. 
Thus  when  an  ill-conditioned  ulcer  feparates  a copious  and  thin 
difcharge,  by  the  ufe  of  any  ftimulus,  as  of  falts  of  lead,  or  mer- 
cury, or  copper  externally  applied,  the  difcharge  becomes  dimin- 
ifhed  in  quantity,  and  becomes  thicker,  as  the  thinner  parts  are 
firft  abforbed. 

To  which  in  ulcerations  of  the  lungs,  and  in  fome  catarrhs,  a 
pertinacious  abftinence  from  fluids  has  been  recommended,  as 
well  as  in  dropfies,  and  diabetes,  which  in  the  former  as  well  a: 
in  the  latter,  may  have  a tendency  to  increafe  abforption  front 
the  affedted  parts,  and  may  thus  be  moderately  employed  with 
advantage  5 but  may.  have  a dangerous  tendency  if  ufed  to  an 
extreme,  by  inducing  too  great  third,  and  confequent  fever  or 
inflammation.  Lower  de  Catarrhis.  Davidfcn  on  Pulmonary 
Svftem.  Iloilo  on  Diabetes. 


But 
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But  nothing  fo  much  contributes  to  increafe  the  abforption  in 
a wound  as  covering  the  whole  limb  above  the  fore  with  a band- 
age, which  fhould  be  fpread  with  fome  plafter,  as  with  emplaf- 
trum  de  minio,  to  prevent  it  from  flipping.  By  this  artificial 
tightnefs  of  the  fkin,  the  arterial  pulfations  a£t  with  double  their 
ufual  power  in  promoting  the  afcending  current  of  the  fluid  in 
the  valvular  lymphatics. 

Internally  the  abforption  from  ulcers  fhould  be  promoted  firft 
by  evacuation,  then  by  opium,  bark,  mercury,  fteel. 

3.  Where  the  inflammation  proceeds  with  greater  violence 
or  rapidity,  that  is,  when  by  the  painful  fenfation  a more  inordi- 
nate activity  of  the  organ  is  produced,  and  by  this  great  aftivity 
an  additional  quantity  of  painful  fenfation  follows  in  an  increafing 
ratio,  till  the  whole  of  the  fenforial  power,  or  fpirit  of  animation, 
in  the  part  becomes  exhaulled,  a mortification  enfues,  as  in  a 
carbuncle,  in  inflammations  of  the  bowels,  in  the  extremities  of 
old  people,  or  in  the  limbs  of  thofe  who  are  brought  near  a 
fire  after  having  been  much  benumbed  with  cold.  And  from 
hence  it  appears,  why  weak  people  are  more  fubje£t  to  mortifi- 
cation than  ftrong  ones,  and  why  in  weak  perfons  lefs  pain  will 
produce  mortification,  namely,  becaufe  the  fenforial  power  is 
fooner  exhaufted  by  any  excels  of  activity.  I remember  feeing 
a gentleman  who  had  the  preceding  day  travelled  two  ftages  in 
a chaife  with  what  he  termed  a bearable  pain  in  his  bowels  } 
which  when  I faw  him  had  ceafed  rather  fuddenly,  and  without 
a paflage  through  him  ; his  pulfe  was  then  weak,  though  not 
very  quick ; but  as  nothing  which  he  fwallowed  would  continue 
in  his  ftomach  many  minutes,  I concluded  that  the  bowel  was 
mortified  ; he  died  on  the  next  day.  It  is  ufual  for  patients 
finking  under  the  fmall-pox  with  mortified  puftules,  and  with 
purple  fpots  intermixed,  to  complain  of  no  pain,  but  to  fay  they 
are  pretty  well  to  the  lafl  moment. 


Recapitulation. 

IV.  When  the  motions  of  any  part  of  the  fyftem,  in  confe- 
quence  of  previous  torpor,  are  performed  with  more  energy 
than  in  the  irritative  fevers,  a difagreeable  fenfation  is  produced, 
and  new  actions  of  fome  part  of  the  fyftem  commence  in  con- 
fequence  of  this  fenfation  conjointly  with  the  irritation  : which 
motions  conftitute  inflammation.  If  the  fever  be  attended  with 
a ftrong  pulfe,  as  in  pleuril’y,  or  rheumatifm,  it  is  termed  fyno- 
cha  fenfitiva  or  fenfitive  fever  with  ftrong  pulfe  ; which  is  ufu- 
ally  termed  inflammatory  fever.  If  it  be  attended  with  weak 
Vol.  I.  S s pulfe. 
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pulfe,  it  is  termed  typhus  fenfitivus,  or  fenfitive  fever  with  weak 
pulfe,  or  typhus  gravior,  or  putrid  malignant  fever. 

The  fynocha  fenfitiva,  or  fenfitive  fever  with  ftrong  pulfe,  is 
generally  attended  with  fome  topical  inflammation,  as  in  perip- 
neumony,  hepatitis,  and  is  accompanied  with  much  coagulable 
lymph,  or  fize  ; which  rifes  to  the  furface  of  the  blood,  when 
taken  into  a bafin,  as  it  cools ; and  which  is  believed  to  be  the 
increafed  mucous  fecretion  from  the  coats  of  the  arteries,  infpif- 
fated  by  a greater  abforption  of  its  aqueous  and  faline  part,  and 
perhaps  changed  by  its  delay  in  the  circulation. 

The  typhus  fenfitivus,  or  fenfitive  fever  with  weak  pulfe,  is 
frequently  attended  with  delirium,  which  is  caufed  bv  the  de- 
ficiency of  the  quantity  of  fenforial  power,  and  with  variety  of 
cutaneous  eruptions. 

Inflammation  is  caufed  by  the  pains  occafioned  by  excefs  of 
aftion,  and  not  by  thofe  pains  which  are  occafioned  by  defedt  of 
action.  Thefe  morbid  actions,  which  are  thus  produced  by  two 
fenforial  powers,  viz.  by  irritation  and  fenfation,  fecrete  new 
living  fibres,  which  elongate  the  old  vefiels,  or  form  new  ones, 
and  at  the  fame  time  much  heat  is  evolved  from  th  . combina- 
tions. By  the  rupture  of  thefe  vefiels,  or  by  a new  c^nftruction 
of  their  apertures,  purulent  matters  are  fecreted  of  various  kinds  ; 
which  are  infectious  the  firft  time  they  are  applied  to  the  fkin 
beneath  the  cuticle,  or  f wallowed  with  the  faliva  into  the  ftom- 
ach.  This  contagion  a£ts  not  by  its  being  abfor’oed  into  the 
circulation,  but  by  the  fympathies,  or  aflociated  actions,  between 
the  part  firft  flimulated  by  the  contagious  matter  and  the  other 
parts  of  the  fyflem.  Thus  in  the  natural  fmall-pox  the  conta- 
gion is  f walk) wed  with  the  faliva,  and  by  its  ftimulus  inflames  the 
ftomach  ; this  variolous  inflammation  of  the  ftomach  increafes 
every  day,  like  the  circle  round  the  puncture  of  an  inoculated 
arm,  till  it  becomes  great  enough  to  diforder  the  circles  of  irrita- 
tive and  fenfitive  motions,  and  thus  produces  fever-fits,  with 
ficknefs  and  vomiting.  Laftly,  after  the  cold  paroxyfm,  or  fit 
of  torpor,  of  the  ftomach  has  increafed  for  two  or  three  fuccef- 
five  days,  an  inflammation  of  the  fkin  commences  in  points  ; 
which  generally  firft  appear  upon  the  face,  as  the  aflociated  ac- 
tions between  the  fkin  of  the  face  and  that  of  the  ftomach  have 
been  more  frequently  exerted  together  than  thofe  of  any  othe: 
parts  of  the  external  furface. 

Contagious  matters,  as  thofe  of  the  mealies  and  fmall-pox,  do 
not  aft  upon  the  fyflem  at  the  fame  time  ; but  the  prog  refs  of 
that  which  was  laft  received  is  delayed,  till  the  action  of  the  for- 
mer infection  ceafes.  All  kinds  of  matter,  even  that  from  com- 
mon ulcers,  are  probably  contagious  the  firft  time  they  arc  in- 

ferted 
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ferted  beneath  the  cuticle  or  fwallowed  into  the  flomach  ; that 
is,  as  they  were  formed  by  certain  morbid  afilions  of  the  ex- 
tremities of  the  veffels,  they  have  the  power  to  excite  fimilar 
morbid  affions  in  the  extremities  of  other  veffels,  to  which  they 
are  applied  ; and  thefe  by  fympathy,  or  affociations  of  motion, 
excite  fimilar  morbid  aftions  in  diftant  parts  of  the  fyftem,  with- 
out entering  the  circulation  ; and  hence  the  blood  of  a patient 
in  the  fmall-pox  will  not  give  that  difeafe  by  inoculation  to  others. 

When  the  new  fibres  or  veffels  become  again  abforbed  into 
the  circulation,  the  inflammation  ceafes;  which  is  promoted, 
after  fufficient  evacuations,  by  external  ffimulants  and  bandages  : 
but  where  the  aftion  of  the  veffels  is  very  great,  a mortification 
of  the  part  is  liable  to  enfue,  owing  to  the  exhauftion  of  fenfori- 
al  power ; which  however  occurs  in  weak  people  without  much 
pain,  and  without  very  violent  previous  inflammation  ; and,  like 
partial  paralyfis,  may  be  efteemed  one  mode  of  natural  death 
-of  old  people,  a part  dying  before  the  whole. 
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SECT.  XXXIV. 

DISEASES  OF  VOLITION. 

I.  I.  Volition  defined.  Motions  termed  involuntary  are  caufed  by 
volition.  D fires  oppofed  to  each  other.  Deliberation.  Afs  be- 

tween two  hay-cocks.  Saliva  J wallowed  againfi  one's  defire. 
V oluntary  motions  difiinguifhed  from  thofe  affociated  with  fenfrtive 
motions.  2.  Pains  from  excefs,  and  from  defect  of  motion.  No 
pain  is felt  during  vehement  voluntary  exertion  ; as  in  cold  fits  of 
ague,  labour-pains,  Jlrangury,  tenefnus , vomiting,  refilejfnefs  in 
fevers,  convulfion  of  a wounded  mufcle.  3 . Of  holding  the  breath 

and Ji creaming  in  pain  ; why  fwine  and  dogs  cry  out  in  pain,  and 
not  Jheep  and  horfes.  Of  grinning  and  biting  in  pain  ; why  mad 

animals  bite  others.  4.  Epileptic  convulfions  explained,  why  the 
fits  begin  with  quivering  of  the  under  jaw,  biting  the  tongue,  and 
fitting  the  teeth  ; why  the  convulfive  motions  are  alternately  relax- 
ed. The phanomenon  of  laughter  explained.  Why  children  can- 
not tickle  themfelves.  How  fome  have  died  from  immoderate 
laughter.  5.  Of  cataleptic  fpafms,  of  the  locked  jaw , of  painful 
cramps.  6.  Syncope  explained.  Why  no  external  objects  are 
perceived  in  fyncope.  7.  Of  palfy  and  apoplexy  from  violent  exer- 
tions. Cafe  of  Mrs.  Scot.  From  dancing , fating,  fwimming. 
Cafe  of  Mr.  Nairne.  Why  palfies  are  not  always  immediately 
preceded  by  violent  exertions.  Palfy  and  epilepfy  from  difeafed 
livers.  Why  the  right  arm  more  frequently  paralytic  than  the 
left.  How  paralytic  limbs  regain  their  motions.  II.  Difeafes  of 
the  fenfual  motions  from  excefs  or  defeEl  of  voluntary  exertion. 
I.  Madnefs.  2.  Difiinguifhed  from  delirium  3.  Why  man- 
kind more  liable  to  infinity  than  brutes.  Sufpicion.  Want  of 
Jhame,  and  of  cleanlinefs.  5.  They  bear  cold,  hunger,  and  fatigue. 
Charles  XII.  of  Sweden.  <5.  P/eafurable  delirium,  and  infanity. 
Child  riding  on  a flick.  Pains  of  martyrdom  not  felt.  7.  Drop- 
fy.  8.  Inflammation  cured  by  infanity.  III.  1.  Pain  relieved 
by  reverie.  Reverie  is  an  exertion  of  voluntary  and  finfitive  mo- 
tions. 2.  Cafe  of  reverie.  3.  Lady  fuppofed  to  have  two  fouls. 
4.  Methods  of  relieving  pain. 

I.  1.  Before  we  commence  this  Section  on  Difeafed  Vol- 
untary Motions,  it  may  be  neceiTary  to  premife,  that  the  word 
volition  is  not  ufed  in  this  work  exactly  in  its  common  accepta- 
tion. Volition  is  faid  in  Section  V.  to  bear  the  fame  analogy  to 
defire  and . averfion,  which  fenfation  does  to  pleafure  and  pain. 
And  hence  that,  when  defire  or  averfion  produces  2ny  action  of 
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the  mufcular  fibres,  or  of  the  organs  of  fenfe,  it  is  termed  voli- 
tion ; and  the  aftions  produced  in  confequence  are  termed  vol- 
untary aftions.  Whence  it  appears,  that  motions  of  our  muf- 
cles  or  ideas  may  be  produced  in  conlequence  of  defire  or  aver- 
fion  v/ithout  our  having  the  power  to  prevent  them,  and  yet  thefe 
motions  may  be  termed  voluntary,  according  to  our  definition  of 
the  word  ; though  in  common  language  they  would  be  called 
involuntary. 

The  objects  of  defire  and  averfion  are  generally  at  a diftance, 
whereas  thofe  of  pleafure  and  pain  are  immediately  acting  upon 
our  organs.  Hence,  before  defire  or  averfion  is  exerted,  fo  as 
to  caufe  any  aftions,  there  is  generally  time  for  deliberation  ; 
which  confifts  in  difeovering  the  means  to  obtain  the  objeft  of 
defire,  or  to  avoid-  the  objeft  of  averfion;  or  in  examining  the 
good  or  bad  confequences,  which  may  refult  from  them.  In 
this  cafe  it  is  evident,  that  we  have  a power  to  delay  the  pro- 
pofed  aftion,  or  to  perform  it ; and  this  power  of  choofing, 
whether  we  fhall  aft  or  not,  is  in  common  language  exprefled 
by  the  word  volition,  or  wilL  Whereas  in  this  work  the  word 
volition  means  limply  the  active  ftate  of  the  fenforial  faculty  in 
producing  motion  in  confequence  of  defire  or  averfion  : whether 
we  have  the  power  of  reftraining  that  aftion,  or  not ; that  is, 
whether  we  exert  any  actions  in  confequence  of  oppofite  defires 
or  averfions  or  not. 

For  if  the  objects  of  defire  or  averfion  are  prefent,  there  is  no 
neceffity  to  inveftigate  or  compare  the  means  of  obtaining  them, 
nor  do  we  always  deliberate  about  their  confequences  ; that  is, 
no  deliberation  neceflarily  intervenes,  and  in  confequence  the 
power  of  choofing  to  a£t  or  not  is  not  exerted.  It  is  probable, 
that  this  two-fold  ufe  of  the  word  volition  in  all  languages  has 
confounded  the  metaphyficians,  who  have  difputed  about  free 
will  and  neceffity.  Whereas  from  the  above  analyfis  it  would 
appear,  that  during  our  fleep,  we  ufe  no  voluntary  exertions  at 
all ; and  in  our  waking  hours,  that  they  are  the  confequence  of 
defire  or  averfion. 

To  will  is  to  aft  in  confequence  of  defire  ; hut  to  defire 
means  to  defire  fomething,  even  if  that  fomething  be  only  to  be- 
come free  from  the  pain,  which  caufes  the  defire  ; for  to  defire 
nothing  is  not  to  defire  ; the  word  defire,  therefore,  includes 
both  the  aftion  and  the  objeft  or  motive ; for  the  objeft  and 
motive  of  defire  are  the  fame  thing.  Hence  to  deGre  without  an 
objeft,  that  is,  without  a motive,  is  a folecifm  in  language.  As 
if  one  fliould  afk,  if  you  could  eat  without  food,  or  breathe 
without  air. 

From  this  account  of  volition  it  appears,  that  convulfions  of 
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the  mufcles,  as  in  epileptic  fits,  may  in  the  common  fenfe  of  that 
word  be  termed  involuntary  ; becaufe  no  deliberation  is  interpo- 
fed  between  the  defire  or  averfion  and  the  confequent  action  ; 
but  in  the  fenfe  of  the  word,  as  above  defined,  they  belong  to  the 
clafs  of  voluntary  motions,  as  delivered  in  Vol.  I.  Clafs  III. 
If  this  ufe  of  the  word  be  difcordant  to  the  ear  of  the  reader, 
the  term  morbid  voluntary  motions,  or  motions  in  confequence 
of  averfion,  may  be  fubflituted  in  its  head. 

If  a perfon  has  a defire  to  be  cured  of  the  ague,  and  has  at  the 
fame  time  an  averfion  (or  contrary  defire)  to  fwallowing  an  ounce 
of  Peruvian  bark  ; he  balances  defire  againft  delire,  or  averfion 
againft  averfion  ; and  thus  he  acquires  the  power  of  choofing, 
which  is  the  common  acceptation  of  the  word  willing.  But  in 
the  cold  fit  of  ague,  after  having  difcovered  that  the  aft  of 
fhuddering,  or  exerting  the  fubcutaneous  mufcles,  relieves  the 
pain  of  cold  •,  he  immediately  exerts  this  aft  of  volition,  and 
fhudders,  as  foon  as  the  pain  and  confequent  averfion  return, 
without  any  deliberation  intervening  ; yet  is  this  aft,  as  well  as 
that  of  fwallowing  an  ounce  of  the  bark,  caufed  by  volition  ; and 
that  even  though  he  endeavours  in  vain  to  prevent  it  by  a weak- 
er contrary  volition.  This  recalls  to  our  minds  the  ftory  of  the 
hungry  afs  between  two  hay-ftacks,  where  the  two  defires  are 
fuppofed  fo  exaftly  to  counteract  each  other,  that  he  goes  to 
neither  of  the  flacks,  but  perifhes  by  want.  Now  as  two  equal 
and  oppofite  de fires  are  thus  fuppofed  to  balance  each  other, 
and  prevent  all  aflion,  it  follows,  that  if  one  of  thefe  hay-ftacks 
was  fuddenly  removed,  the  afs  would  irrefiflibly  be  hurried  to 
the  other,  which  in  the  common  ufe  of  the  word  might  be  call- 
ed an  involuntary  act  ; but  which,  in  our  acceptation  of  it, 
would  be  claffed  amonglt  voluntary  actions,  as  above  explained. 

Hence  to  deliberate  is  to  compare  oppofing  defires  or  aver- 
fions,  and  that  which  is  the  mofl  intereiling  at  length  prevails, 
and  produces  action.  Similar  to  this,  where  two  pains  oppofe 
each  other,  the  ftronger  or  more  interefting  one  produces  ac- 
tion ; as  in  pleurify  the  pain  from  fuffbcation  would  produce 
expanfion  of  the  lungs,  but  the  pain  occafioned  by  extending 
the  inflamed  membrane,  which  lines  the  cheft,  oppofes  this  ex- 
panfion,  and  one  or  the  other  alternately  prevails. 

When  any  one  moves  his  hand  quickly  near  another  perfon's 
eyes,  the  eye-lids  inftantly  clofe  ; this  add  in  common  language 
is  termed  involuntary,  as  we  have  not  time  to  deliberate  or  to 
exert  any  contrary  defire  or  averfion,  but  in  this  work  it  would 
be  termed  a voluntary  aft,  becaufe  it  is  caufed  by  the  faculty  of 
volition,  and  after  a few  trials  the  nictitation  can  be  prevented 
by  a contrary  or  oppofing  volition. 
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The  power  of  oppofing  volitions  is  bed  exemplified  in  the 
ftory  of  Mutius  Scaevola,  who  is  faid  to  have  thrufc  his  hand 
into  the  fire  before  Porcenna,  and  to  have  buffered  it  to  be  con- 
fumed  for  having  failed  him  in  his  attempt  on  the  life  of  that 
general.  Here  the  averfion  for  the  lofs  of  fame,  or  the  unfatis- 
fied  defire  to  ferve  his  country,  the  too  prevalent  enthufiafms  at 
that  time,  were  more  powerful  than  the  defire  of  withdrawing 
his  hand,  which  muff  be  occafioned  by  the  pain  of  combuftion  ; 
of  thefe  oppofing  volitions 

Vincit  amor  patrice,  laudumque  immer.fa  cupido. 

If  any  one  is  told  not  to  fwallow  his  faliva  for  a minute,  he 
foon  fwallows  it  contrary  to  his  will,  in  the  common  fenfe  of  that 
word  ; but  this  alfo  is  a voluntary  aflion,  as  it  is  performed  by 
the  faculty  of  volition,  and  is  thus  to  be  underftood.  When 
the  power  of  volition  is  exerted  on  any  of  our  fenles,  they  be- 
come more  acute,  as  in  our  attempts  to  hear  fmall  ncifes  in  the 
night.  As  explained  in  Section  XIX.  6.  Hence  by  our  atten- 
tion to  the  fauces  from  our  defire  not  to  fwallow  our  faliva  3 
the  fauces  become  more  fenfible  ; and  die  flimulus  of  the  fali- 
va is  followed  by  greater  fen fation,  and  confequent  de  fire  of 
fwallowing  it.  So  that  the  defire  or  volition  in  confequence  of 
the  increafed  fenfation  of  the  faliva  is  more  powerful,  than  the 
previous  defire  not  to  fwallow  it.  See  Vol.  I.  Deglutitio  in- 
vita.  In  the  fame  manner  if  a modeft  man  wifhes  not  to  want 
to  make  water,  when  he  is  confined  with  ladies  in  a coach  or  an 
aflembly-room  ; that  very  add  of  volition  induces  the  circum- 
ftance,  which  he  wifhes  to  avoid,  as  above  explained  ■,  infomuch 
that  I once  faw  a partial  infanity,  which  might  be  called  a vol- 
untary diabetes,  which  was  occafioned  bv  the  fear  (and  confe- 
quent averfion)  of  not  being  able  to  make  water  at  all. 

It  is  further  neceff&ry  to  obferve  here,  to  prevent  any  confu- 
fion  of  voluntary,  with  fenfitive,  or  affociate  motions,  that  in  all 
the  inftances  of  violent  efforts  to  relieve  pain,  thofe  efforts  are 
at  firft  voluntary  exertions  ; but  after  they  have  been  frequent- 
ly repeated  for  the  purpofe  of  relieving  certain  pains,  they  be- 
come affociated  with  thofe  pains,  and  ceafe  at  thofe  times  to  be 
fublervient  to  the  will  ; as  in  coughing,  fneezing,  and  ffrangu- 
ry.  Of  thefe  motions  thofe  which  contribute  to  remove  or  cliff- 
lodge  the  offending  caufe,  as  the  actions  of  the  abdominal  muf- 
cles  hr  parturition  or  in  vomiting,  though  they  were  originally 
excited  by  volition,  are  in  this  work  termed  fenfitive  motions  ; 
but  thofe  actions  of  the  mufcles  or  organs  of  fenfe,  which  do 
not  contribute  to  remove  the  offending  caufe,  as  in  general  con- 
vulfions  or  in  madnefs,  are  in  this  votk  termed  voluntary  mo- 
tions. 
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tion=,  or  motions  in  confequence  of  averfion,  though  in  common 
language  they  are  called  involuntary  ones.  Thofe  fenfitive  un- 
reftrainable  actions,  which  contribute  to  remove  the  caufe  of 
pain  are  uniformly  and  invariably  exerted,  as  in  coughing  or 
fneezing  ; but  thofe  motions  which  are  exerted  in  confequence 
of  averfion  without  contributing  to  remove  the  painful  caufe, but 
only  to  prevent  the  fenfation  of  it,  as  in  epileptic  or  cataleptic 
fits,  are  not  uniformly  and  invariably  exerted,  but  change  from 
one  fet  of  mufcles  to  another,  as  will  be  further  explained  ; 
and  may  by  this  criterion  alfo  be  diftinguilhed  from  the  former. 

At  the  fame  time  thofe  motions,  which  are  excited  by  per- 
petual ftimulus,  or  by  alfociation  with  each  other,  or  immedi- 
ately by  pleafurable  or  painful  fenfation,  may  properly  be  term- 
ed involuntary  motions,  as  thofe  of  the  heart  and  arteries  ; as 
the  faculty  of  volition  feldom  affedts  thofe,  except  when  it  exifts 
in  unnatural  quantity,  as  in  maniacal  people. 

2.  Ic  was  obferved  in  Sedfion  XIV.  on  the  Production  of 
Ideas,  that  thofe  parts  of  the  fyftem,  which  are  ufually  termed 
the  organs  of  fenfe,  are  liable  to  be  excited  into  pain  by  the  ex- 
cefs  of  the  ftimulus  of  thofe  objects,  which  are  by  nature  adap- 
ted to  affect  them  ; as  of  too  great  light,  found,  or  preffure.  But 
that  thefe  organs  receive  no  pain  from  the  defect  or  abfence  of 
thefe  ftimuli,  as  in  darknefs  or  filence.  But  that  our  other  or- 
gans of  perception,  which  have  generally  been  called  appetites, 
as  of  hunger,  thirft,  want  of  heat,  want  of  freih  air,  are  liable  to 
be  affected  with  pain  by  the  defect,  as  well  as  by  the  excefs  of 
their  appropriated  ftimuli. 

This  excefs  or  defedt  of  ftimulus  is  however  to  be  confidered 
only  as  the  remote  caufe  of  the  pain,  the  immediate  caufe  being 
the  excefs  or  defedt  of  the  natural  action  of  the  affected  part, 
according  toSedt.  IV.  5.  Hence  all  the  pains  of  the  body  may 
be  divided  into  thofe  from  excefs  of  motion,  and  thofe  from  de- 
fedt of  motion,  which  diftindtion  is  of  great  importance  in  the 
knowledge  and  the  cure  of  many  difeafes.  For  as  the  pains 
from  the  excefs  of  motion  either  gradually  fubfide,  or  are  in 
general  fucceeded  by  inflammation  ; fo  thofe  from  defedt  of 
motion  either  gradually  fubfide,  or  are  in  general  fucceeded  by 
convulfion,  or  madnefs.  Thefe  pains  are  eafily  diftinguiftiable 
from  each  other  by  this  circumftance,  that  the  former  are  attend- 
ed with  heat  of  the  pained  part,  or  of  the  whole  body  j where- 
as the  latter  exift  without  increafe  of  heat  in  the  pained  part, 
and  are  generally  attended  with  coldnefs  of  the  extremities  of 
the  body  ; which  is  the  true  criterion  of  what  have  been  called 
nervous  pains. 

Thus  when  any  acrid  material,  as  fnuff  or  lime,  falls  into  the 
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eye,  pain  and  inflammation  and  heat  are  produced  from  the  ex* 
cefs  of  ftimulus  ; but  violent  hunger,  hemicrania,  or  the  clavus 
hyftericus,  are  attended  with  coldnefs  of  the  extremities,  and  de- 
fe£t  of  circulation.  When  we  are  expoled  to  great  cold,  the 
pain  we  experience  from  the  deficiency  of  heat  is  attended  with 
a quiefcence  of  the  motions  of  the  vafcular  fyftem  ; fo  that  no 
inflammation  is  produced,  but  a great  defire  of  heat,  and  a trem- 
ulous motion  of  the  l'ubcutaneous  mufcles,  which  is  properly  a 
convulfion  in  confequence  of  this  pain  from  defect  of  the  ftimu- 
lus of  heat. 

It  was  before  mentioned,  that  as  fenfation  confifts  in  certain 
movements  of  the  fenforium,  beginning  at  fome  of  the  extremi- 
ties of  it,  and  propagated  to  the  central  parts  of  it  ; fo  volition 
confifts  of  certain  other  movements  of  the  fenforium,  commenc- 
ing in  the  central  parts  of  it,  and  propagated  to  fome  of  itsextremi- 
ties.  This  idea  of  thefe  two  great  powers  of  motion  in  the  ani- 
mal machine  is  confirmed  from  obferving,  that  they  never  exift 
in  a great  degree  or  univerfally  at  the  fame  time  •,  for  while  we 
ftrongly  exert  our  voluntary  morions,  we  ceafe  to  feel  the  pains 
or  uneafmefles,  which  occafioned  us  to  exert  them. 

Hence  during  the  time  of  fighting  with  fifts  or  fwords  no 
pain  is  felt  by  the- combatants,  till  they  ceafe-ftrexert  themfelves. 
Thus  in  the  beginning  of  ague-fits  the  painful  fenfation  of  cold 
is  diminifhed,  while  the  patient  exerts  himfelf  in  the  ihivering 
and  gnafhing  of  his  teeth.  He  then  ceafes  to  exert  himfelf,  and 
the  pain  of  cold  returns  ; and  he  is  thus  perpetually  induced 
to  reiterate  thefe  exertions,  from  which  he  experiences  a tempo- 
rary relief.  The  fame  occurs  in  labour-pains,  the  exertion  of 
the  parturient  woman  relieves  the  violence  of  the  pains  for  a 
time,  which  recur  again  icon  after  the  has  ceafed  to  ufe  thofe 
exertions.  The  fame  is  true  in  many  other  painful  difeafes,  as 
in  the  ftrangury,  tenefmus,  and  the  efforts  of  vomiting  ; all 
thefe  difagreeable  fenfations  are  diminifhed  or  removed  for  a 
time  by  the  various  exertions  they  occafion,  and  recur  alternately 
with  thofe  exertions. 

The  reftleffnefs  in  fome  fevers  is  an  almoft  perpetual  exertion 
of  this  kind,  excited  to  relieve  fome  difagreeable  fenfations  ; the 
reciprocal  oppoflte  exertions  of  a wounded  worm,  the  alternate 
emprofthotonos  and  opifthotonos  of  fome  fpafmodic  difeafes,  and 
the  intervals  of  all  convulfions,  from  whatever  caufe.  feern  to  be 
owing  to  tbiscircumftanceof  the  laws  of  animation  5 that  great 
or  univferfal  exertion  cannot  exift  at  the  fame  time  /with  great 
cr  univerfal  fenfation,  though  they  can  exift  reciprocally  ; which 
is  probably  refoivable  into  the  more  general  law,  that  the  whole 
lenforial  power  being  expended  in  one  mode  of  exertion,  there 
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is  none  to  fpare  for  any  other.  Whence  fyncope,  or  temporary- 
apoplexy,  fucceeds  to  epileptic  convulfions. 

3.  Hence  when  any  violent  pain  afflifrs  us,  of  which  we  can 
neither  avoid  nor  remove  the  caufe,  we  foon  learn  to  endeavour 
to  alleviate  it,  by  exerting  forne  violent  voluntary  effort,  as  men. 
tioned  above  ; and  are  naturally  induced  to  ufe  thofe  mufcles 
for  this  purpofe,  which  have  been  in  the  early  periods  of  our 
lives  moll  frequently  or  mod  powerfully  exerted. 

Now  the  firft  mufcles,  which  infants  ufe  molt  frequently,  are 
thofe  of  refpiration  ; and  on  this  account  we  gain  a habit  of 
holding  our  breath,  at  the  fame  time  that  we  ufe  great  efforts 
to  exclude  it,  for  this  purpofe  of  alleviating  unavoidable  pain  ; 
or  we  prefs  out  our  breath  through  a fmall  aperture  of  the 
larynx,  and  fcream  violently,  when  the  pain  is  greater  than  is 
relievable  by  the  former  mode  of  exertion.  Thus  children 
fcream  to  relieve  any  pain  either  of  body  or  mind,  as  from 
anger,  or  fear  of  being  beaten. 

Hence  it  is'curious  to  obferve,  that  thofe  animals,  who  have 
more  frequently  exerted  their  mufcles  of  refpiration  violently, 
as  in  talking, barking,  or  grunting,  as  children,  dogs,  hogs,  fcream 
much  more,  when  they  are  in  pain,  than  thofe  other  animals, 
who  ufe  little  or  no  language  in  their  common  modes  of  life  5 
as  horfes,  flieep,  and  cows. 

The  next  mod  frequent  or  mod  powerful  efforts^  which  in- 
fants are  firft  tempted  to  produce,  are  thofe  with  the  mufcles  in 
biting  hard  fubftances  ; indeed  the  exertion  of  thefe  mufcles  is 
very  powerful  in  common  maftication,  as  appears  from  the  pain 
we  receive,  if  a bit  of  bone  is  unexpectedly  found  amor.gft  our 
fofter  food  ; and  further  appears  from  their  acting  to  fo  great 
mechanical  difadvantage,  particularly  when  we  bite  with  the  in- 
cifores,  or  canine  teeth  ; which  are  firft  formed,  and  thence  are 
firff  ufed  to  violent  exertion. 

Hence  when  a perfon  is  in  great  pain,  the  caufe  of  which  he 
cannot  remove,  he  fets  his  teeth  firmly  together,  or  bites  fome 
fubftance  between  them  with  great  vehemence,  as  another 
mode  of  violent  exertion  to  produce  a temporary  relief.  Thus 
we  have  a proverb  where  no  help  can  be  had  in  pain,  “ to  grin 
and  abide  and  the  tortures  of  hell  are  faid  to  be  attended  with 

gnafliing  of  teeth.” 

Hence  in  violent  fpafmodic  pains  I have  feen  people  bite  no: 
onlv  their  tongues,  but  their  arms  or  fingers,  or  thofe  of  the  at- 
tendants, oranv  objeCl  which  was  near  them  •,  and  alfo  ftrike, 
pinch,  or  tear,  others  or  themfelves,  particularly  the  part  ot 
their  own  body,  which  is  painful  at  the  time.  Soldiers,  who 
die  of  painful  wounds  in  battle,  are  faid  in  Homer  to  bite  the 
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ground.  Thus  alfo  in  the  bellon,  or  colica  faturnina,  the  pa- 
tients are  laid  to  bite  their  own  flefh,  and  dogs  in  this  difeafe  to 
bite  up  the  ground  they  lie  upon.  It  is  probable  that  the  great 
endeavours  to  bite  in  mad  dogs,  and  the  violence  of  other  mad 
animals,  are  owing  to  the  fame  caufe. 

4.  If  the  efforts  of  our  voluntary  motions  are  exerted  with 
Hill  greater  energy  for  the  relief  of  fome  difagreeable  lentation, 
convulfions  are  produced  ; as  the  various  kinds  of  epilepfy,  and 
in  fome  hyfteric  paroxyfms.  In  all  thefe  difeafes  a pain  or  difa- 
greeable fenfation  is  produced,  frequently  by  worms,  or  acidity 
in  the  bowels,  or  by  a difeafed  nerve  in  the  fide,  or  head,  or  by 
the  pain  of  a difeafed  liver. 

In  fome  conftitutions  a more  intolerable  degree  of  pain  is 
produced  in  fome  part  at  a diftance  from  the  caufe  by  fenfitive 
affociation,  as  before  explained  ; thefe  pains  in  fuch  conftitutions 
arife  to  fo  great  a degree,  that  I verily  believe  no  artificial  tor- 
tures could  equal  fome,  which  I have  witneffed  ; and  am  confi- 
dent life  would  not  have  long  been  preferved,  unlefs  they  had 
been  foon  diminifhed  or  removed  by  the  univerfal  convulfiou  of 
the  voluntary  motions,  or  by  temporary  madnefs. 

In  fome  of  the  unfortunate  patients  I have  obferved,  the  pain 
has  rifen  to  an  inexpreffible  degree,  as  above  defcribed,  before 
the  convulfions  have  fupervened ; and  which  were  preceded  by 
fcreaming,  «and  grinning  ; in  others,  as  in  the  common  epilepfy, 
the  convulfion  has  immediately  fucceeded  the  commencement  of 
the  difagreeable  fenfations ; and  as  a ftupor  frequently  fucceeds 
the  convulfions,  they  only  feemed  to  remember  that  a pain  at  the 
ftomach  preceded  the  fit,  or  fome  other  uneafy  feel  ; or  more 
frequently  retained  no  memory  at  all  of  the  immediate  caufe  of 
the  paroxyfm.  But  even  in  this  kind  of  epilepfy,  where  the  pa- 
tient does  not  recollect  any  preceding  pain,  the  paroxyfms  gen- 
erally are  preceded  by  a quivering  motion  of  the  under  jaw, 
with  a biting  of  the  tongue ; the  teeth  afterwards  become  prefix- 
ed together  with  vehemence,  and  the  eyes  are  then  convulfed, 
before  the  commencement  of  the  univerfal  convulfion  ; which 
are  all  efforts  to  relieve  pain. 

The  reafou  why  thefe  convulfive  motions  are  alternately  exerted 
and  remitted  was  mentioned  above,  and  in  Sedt.  XII.  1.  3. 
when  the  exertions  are  fuch  as  give  a temporary  relief  to  the 
pain,  which  excites  them,  they  ceafe  for  a time,  till  the  pain  is 
again  perceived ; and  then  new  exertions  are  produced  for  its 
relief.  We  fee  daily  examples  of  this  in  the  loud  reiterated 
laughter  of  fome  people  ; the  pleafurable  fenfation,  which  ex- 
cites this  laughter,  arifes  for  a time  fo  high  as  to  change  its  name 
and  become  painful : the  convulfive  motions  of  the  refpiratory 
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mufcles  relieve  the  pain  for  a time  ; we  are,  however,  unwil- 
ling to  lofe  the  pleafure,  and  prefently  put  a flop  to  this  exer- 
tion, and  immediately  the  pleafure  recurs,  and  again  as  inftantiv 
rifes  into  pain.  AH  of  us  have  felt  the  pam  of  immoderate 
laughter;  children  have  been  tickled  into  convulfions  of  the 
whole  body  ; and  others  have  died  in  the  act  of  laughing ; 
probably  from  a paralylip  fucceeding  the  long  continued  actions 
of  the  mufcles  of  refpira.tion. 

Hence  we  learn  the  reafon,  why  children,  who  are  fo  eaf.’y 
excited  to  laugh  by  the  tickling  of  other  people’s  fingers,  cannot 
tickle  themfelve.s  into  laughter.  The  exertion  of  their  hands  in 
the  endeavour  to  tickle  themfelves  prevents  the  necefTuy  of  any 
exertion  of  the  refpiratory  mufcles  to  relieve  the  excels  of  pleaf- 
urable  affection.  See  Sect.  XVII.  3.  5. 

Chryfippus  is  recorded  to  have  died  laughing,  when  an  afs 
was  invited  to  fup  with  him.  The  fame  is  related  of  one  of  the 
popes,  who,  when  he  was  ill,  faw  a tame  monkey  at  his  bed-Gde 
put  on  the  holy  tiara.  Hall.  Phvf.  T.  III.  p.  306. 

There  are  inftances  of  epilepfy  being  produced  by  laughing 
recorded  by  Van  Swieten,  T.  III.  402  and  308.  And  it  is  well 
known,  that  many  people  have  died  inftantaneoufly  from  the 
painful  excefs  of  joy,  which  probably  might  have  been  prevent- 
ed by  the  exertions  of  laughter. 

Every  combination  of  ideas,  which  we  attend  to,|  occafions 
pain  or  pleafure  ; thofe  which  occafion  pleafure,  furnifh  either 
focial  or  felnfh  pleafure,  either  malicious  or  friendly,  or  lafcivi- 
ous,  or  fublime  pleafure ; that  is,  they  give  us  pleafure  mixed 
with  other  emotions,  or  they  give  us  unmixed  pleafure,  without 
occafioning  any  other  emotions  or  exerl ions  at  the  fame  time. 
This  unmixed  pleafure,  if  it  be  great,  becomes  painful,  like  all 
other  animal  motions  from  Itimuli  of  every  kind ; and  if  no 
other  exertions  are  occafioned  at  the  fame  time,  we  ufe  the  ex- 
ertion of  laughter  to  relieve  this  pain.  Hence  laughter  is  occa- 
fioned  by  fuch  wit  as  excites  fimply  pleafure  without  any  other 
emotion,  fuch  as  pity,  Jove,  reverence.  For  fublime  ideas  are 
mixed  with  admiration,  beautiful  ones  with  love,  new  ones  with 
iurprife ; and  thefe  exertions  of  our  ideas  prevent  the  aeftion  of 
laughter  from  being  neceflary  to  relieve  the  painful  pleafure 
above  deferibed.  Whence  laughable  wit  coniifts  of  frivolous 
^ ideas,  without  connexions  of  any  confequence,  fuch  as  puns  01; 
words,  or  on  phrafes,  incongruous  junctions  of  ideas ; on  which 
account  laughter  is  fo  frequent  in  children. 

Unmixed  pleafure  lefs  than  that,  which  caufes  laughter,  caufes 
f.eep,  as  in  fmging  children  to  fleep,  or  in  flight  intoxication  from 
wine  or  food.  See  SeH.  XVIII.  12. 
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5.  If  the  pains,  or  difagreeable  fenfations,  above  defcribed  do 
not  obtain  a temporary  relief  from  thefe  convulfive  exertions  of 
the  mufcles,  thofe  convulfive  exertions  continue  without  remit- 
fion,  and  one  kind  of  catalepfy  is  produced.  Thus  when  a nerve 
or  tendon  produces  great  pain  by  its  being  inflamed  or  wounded, 
the  patient  fets  his  teeth  firmly  together,  and  grins  violently,  to 
diminifh  the  pain  ; and  if  the  pain  is  not  relieved  by  this  exer- 
tion, no  relaxation  of  the  maxillary  mufcles  takes  place,  as  in 
the  convnlfions  above  defcribed,  but  the  jaws  remain  firmly 
fixed  together.  This  locked  jaw  is  the  moll  frequent  inftance 
of  cataleptic  fpafm,  becauie  we  are  more  inclined  to  exert  the 
mufcles  fubfervient  to  maftication  from  their  early  obedience  to 
violent  efforts  of  volition. 

But  in  the  cafe  related  in  SeCh  XIX.  on  Reverie,  the  catalep- 
tic lady  had  pain  in  her  upper  teeth  ; and  preffing  one  of  her 
hands  vehemently  againfi.  her  cheek  bone  to  diminifh  this  pair., 
it  remained  in  that  attitude  for  about  half  an  hour  twice  a day, 
till  the  painful  paroxyfm  was  over. 

I have  this  very  dav  feen  a young  lady  in  this  riifeafe,  (with 
which  ihe  has  frequently  been  affli&ed  ;)  {he  began  to-day  with 
violent  pain  {hooting  from  one  fide  of  the  forehead  to  the  occi- 
put, and  after  various  ftruggles  lay  on  the  bed  with  her  fingers 
and  wrifts  bent  and  ftiff  for  about  two  hours  ; in  other  refpe&s 
{be  feeiped  in  a fyncope  with  a natural  pulfe.  She  then  had  in- 
tervals of  pain  and  of  fpafm,  and  took  three  grains  of  opium 
every  hour  till  fire  had  taken  nine  grains,  before  the  pains  and 
fpafm  ceafed. 

There  is,  however,  another  fpecies  of  fixed  fpafm,  which  dif- 
fers from  the  former,  as  the  pain  exifts  in  the  contracted  mufcle, 
and  would  feem  rather  to  be  the  confequence  than  the  caufe  of 
the  contraction,  as  in  the  cramp  in  the  calf  of  the  leg,  and  in 
many  other  parts  of  the  body. 

In  thefe  fpafms  it  fhould  feem,  that  the  mufcle  itfelf  is  firfi: 
thrown  into  contraction  by  fome  difagreeable  fenfation,  as  of 
cold  ; and  that  then  the  violent  pain  is  produced  by  the  great 
contraction  of  the  mufcular  fibres  extending  its  own  tendons, 
which  are  faid  to  be  fenfible  to  extenfion  only  ; and  is  further 
explained  in  SeCt.  XVIII.  15. 

6.  Many  jnftances  have  been  given  in  this  work,  where  after 
violent  motions  excited  by  irritation,  the  organ  has  become  qui- 
efcent  to  lefs,  and  even  to  the  great  irritation,  which  induced  it 
into  violent  motion ; as  after  looking  long  at  the  fun  or  any 
bright  colour,  they  ceafe  to  be  feen  ; and  after  removing  from 
bright  day-light  into  a gloomy  room,  the  eye  cannot  at  firfi;  per- 
ceive the  objeCIs,  which  ftimulate  it  lefs.  Similar  to  this  is  the 
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fyncope,  which  fucceeds  after  the  violent  exertions  of  our  vol- 
untary motions,  as  after  epileptic  fits,  for  the  power  of  volition 
acts  in  this  cafe  as  the  ftimulus  in  the  other.  This  fyncope  is  a 
temporary  palfy,  or  apoplexy,  which  ceafes  after  a time,  the  muf- 
cles  recovering  their  power  of  being  excited  into  action  by  the 
efforts  of  volition  ; as  the  eye  in  the  circumftance  above  men- 
tioned recovers  in  a little  time  its  power  of  feeing  objefls  in  3 
gloomy  room ; which  were  invifible  immediately  after  coming 
out  of  a ftronger  light.  This  is  owing  to  an  accumulation  of 
fenforial  power  during  the  inaftion  of  thofe  fibres,  which  were 
before  accuftomed  to  perpetual  exertions,  as  explained  in  Se£t. 
XII.  7.  1.  A flighter  degree  of  this  difeafe  is  experienced  by 
every  one  after  great  fatigue,  when  the  mufcles  gain  fuch  inabili- 
ty to  further  aftion,  that  we  are  obliged  to  reft  them  for  a while, 
or  to  furnmon  a greater  power  of  volition  to  continue  their 
motions. 

In  all  the  fyncopes,  which  I have  feen  induced  after  convul- 
five  fits,  the  pulfe  has  continued  natural,  though  the  organs  of 
fenfe,  as  wdj  as  the  locomotive  mufcles,  have  ceafed  to  perform 
their  functions ; for  it  is  neceffary  for  the  perception  of  objects, 
that  the  external  organs  of  fenfe  fiiould  be  properly  excited  by 
the  voluntary  power,  as  the  eye-lids  muft  be  open,  and  perhaps 
the  mufcles  of  the  eye  put  into  action  to  diftend,  and  thence 
give  greater  pellucidity  to  the  cornea,  which  in  fyncope,  as  in 
death,  appears  flat  and  lefs  tranfparent.  The  tympanum  of  the 
ear  alfo  feems  to  require  a voluntary  exertion  of  its  mufcles,  to 
gain  its  due  tenfion,  and  it  is  probable  the  other  external  organs 
of  fenfe  require  a fimilar  voluntary  exertion  to  adapt  them  to 
the  diftinft  perception  of  objects.  Hence  in  fyncope  as  in  fleep, 
as  the  power  of  volition  is  fufpended,  no  external  obje£ts  are 
perceived.  See  Se£t.  XVIII.  5.  During  the  time  which  the 
patient  lies  in  a fainting  fit,  the  fpirit  of  animation  becomes  ac- 
cumulated ; and  hence  the  mufcles  in  a while  become  irritable 
by  their  ufual  ftimulation,  and  the  fainting  fit  ceafes.  See  Se£t. 
XII.  7.  I. 

7.  If  the  exertion  of  the  voluntary  motions  has  been  ftill  more 
energetic,  the  quiefcence,  which  fucceeds,  is  fo  complete,  that 
they  cannot  again  be  excited  into  a£Iion  by  the  efforts  of  the 
will.  In  this  manner  the  palfy,  and  apoplexy  (which  is  an  uni- 
verfal  palfy)  are  frequently  produced  after  convulfions,  or  other 
violent  exertions  •,  of  this  I fhall  add  a few  inftances. 

Piatnerus  mentions  fome,  who  have  died  apoplectic  from  vio- 
lent exertions  in  dancing  ; and  Dr.  Mead,  in  his  eflay  on  Poi- 
fons,  records  a patient  in  the  hydrophobia,  who  at  one  effort 
broke  the  cords  which  bound  him,  and  at  the  fame  inftant  ex- 
pired. 
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pired.  And  it  is  probable,  that  thofe,  who  have  expired  from 
immoderate  laughter,  have  died  from  this  paralyfis  confequent 
to  violent  exertion.  Mrs.  Scott  of  Stafford  was  walking  in  her 
garden  in  perfect  health  with  her  neighbour  Mrs. the  lat- 

ter accidentally  fell  into  a muddy  rivulet,  and  tried  in  vain  to 
difengage  herfelf  by  the  affiltance  of  Mrs.  Scott’s  hand.  Mrs. 
Scott  exerted  her  utmoft  power  for  many  minutes,  firft  to  affiffc 
her  friend,  and  next  to  prevent  herfelf  from  being  pulled  into 
the  morafs,  as  her  diftreffed  companion  would  not  difengage 
her  hand.  After  other  affiftance  was  procured  by  their  united 
fcreams,  Mrs.  Scott  walked  to  a chair  about  twenty  yards  from 
the  brook,  and  was  feized  with  an  apoplectic  ftroke  : which, 
continued  many  days,  and  terminated  in  a total  lofs  of  her  right 
arm,  and  her  fpeech  ; neither  of  which  fhe  ever  after  perfectly 
recovered. 

It  is  faid,  that  many  people  in  Holland  have  died  after  Ikating 
too  long  or  too  violently  on  their  frozen  canals  ; it  is  probable 
the  death  of  thefe,  and  of  others,  who  have  died  fuddenly  in 
fwimming,  has  been  owing  to  this  great  quiefcence  or  paralyfis  j 
which  has  fucceeded  very  violent  exertions,  added  to  the  con- 
comitant cold,  which  has  had  greater  effeCt  after  the  fufferers 
had  been  heated  and  exhaufted  by  previous  exercife. 

I remember  a young  man  of  the  name  of  Nairne  at  Cambridge, 
who  walking  on  the  edge  of  a barge  fell  into  the  river.  His 
coufin  and  fellow-ftudent  of  the  fame  name,  knowing  the  other 
could  not  i'wim,  plunged  into  the  water  after  him,  caught  him 
by  his  clothes,  and  approaching  the  bank  by  a vehement  exertion 
propelled  him  fafe  to  the  land,  but  that  inftant,  feized,  as  was 
fuppofed,  by  the  cramp,  or  paralyfis,  funk  to  rife  no  more.  The 
reafon  why  the  cramp  of  the  mufcles,  which  compofe  the  calf 
of  the  leg,  is  fo  liable  to  affect  fwimmers,  is,  becaufe  thefe  mul- 
cles  have  very  weak  antagonists,  and  are  in  walking  generally 
elongated  again  after  their  contraction  by  the  weight  of  the  body 
on  the  ball  of  the  toe,  which  is  very  much  greater  than  the  re- 
finance of  the  water  in  fwimming.  See  Section  XVIII.  15. 

It  does  not  follow  that  every  apopleCtic  or  paralytic  attack  is 
immediately  preceded  by  vehement  exertion  ; the  quiefcence, 
which  fucceeds  exertion,  and  which  is  not  fo  great  as  to  be  term- 
ed paralyfis,  frequently  recurs  afterwards  at  certain  periods  ; 
and  by  other  caufes  of  quiefcence,  occurring  with  thofe  periods, 
as  was  explained  in  treating  of  the  paroxyfms  of  intermitting 
fevers ; the  quiefcence  at  length  becomes  fo  great  as  to  be  in- 
capable of  again  being  removed  by  the  efforts  of  volition,  and 
complete  paralyfis  is  formed.  See  Section  XXXII.  3.  2. 

Many  of  the  paralytic  patients,  whom  I have  feen,  have  evi- 
dently 
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dently  had  difeafed  livers  from  the  too  frequent  potation  of 
fpirituous  liquors  fome  of  them  have  had  the  gutta  rofea  on 
their  faces  and  breads  ; which  has  in  l'ome  degree  receded  either 
fpontaneoully,  or  by  the  ufe  of  external  remedies,  and  the  para- 
lytic droke  has  fucceeded  ; and  as  in  feveral  perfons,  who  have 
drunk  much  vinous  fpirits,  I have  obferved  epileptic  fits  to  com- 
mence at  about  forty  or  fifty  years  of  age,  without  any  heredita- 
ry taint,  from  the  dimulus,  as  I believed,  of  a difeafed  liver  ; I 
was  induced  to  afcribe  many  paralytic  cafes  to  the  fame  fource  ; 
which  were  not  evidently  the  effedi  of  age,  or  of  unacquired  de- 
bility. And  the  account  given  before  of  dropfies,  which  very 
frequently  are  owing  to  a paralyfis  of  the  abforbent  lydem,  and 
are  generally  attendant  on  free  drinkers  of  fpirituous  liquors, 
confirmed  me  in  this  opinion. 

The  difagreeable  irritation  of  a difeafed  liver  produces  exer- 
tions and  confequent  quiefcence  ; thefe  by  the  accidental  con- 
currence of  other  caufes  of  quiefcence,  as  cold,  folar  or  lunar 
periods,  inanition,  the  want  of  their  ufual  portion  of  fpirit  of 
wine,  at  length  produces  paralyfis. 

This  is  further  confirmed  by  obferving,  that  the  mufcles,  we 
molt  frequently,  or  moft  powerfully  exert,  are  moil  liable  to 
palfy  ; as  thofe  of  the  voice  and  of  articulation,  and  of  thofe 
paralytics  which  I have  feen,  a much  greater  proportion  have 
loft  the  ufe  of  their  right  arm  j which  is  fo  much  more  gener- 
ally exerted  than  the  left. 

I cannot  difmifs  this  fubjech  without  obferving,  that  after  a 
paralytic  ftroke,  if  the  vital  powers  are  not  much  injured,  the 
patient  has  all  the  movements  of  the  affected  limb  to  learn  over 
again,  juft  as  in  early  infancy  •,  the  limb  is  firft  moved  by  the 
irritation  of  its  mufcles,  as  in  ftretchmg,  (of  which  a cafe  was 
related  in  Section  VII.  I.  3.)  or  by  the  electric  concuflion  : 
afterwards  it  becomes  obedient  to  fenfation,  as  in  violent  danger 
or  fear  ; and  laftly,  the  mufcles  become  again  affociated  with 
volition,  and  gradually  acquire  their  ufual  habits  of  acting  to- 
gether. 

Another  phenomenon  in  palfies  is,  that  when  the  limbs  of  one 
fide  are  difabled,  thofe  of  the  other  are  in  perpetual  motion 
This  can  only  be  explained  from  conceiving  that  the  power  oi 
motion,  whatever  it  is,  or  wherever  it  refides,  and  which  is  capa- 
ble of  being  exhaufted  by  fatigue,  and  accumulated  in  reft,  is 
now  le*fs  expended,  whillt  one  half  of  the  body  is  incapable  of 
receiving  its  ufual  proportion  of  it,  and  is  hence  derived  wait 
greater  eaie  or  in  greater  abundance  into  the  limbs,  which  re- 
main unaffected. 

ID  i.  The  excefsor  defeat  of  voluntary  exertion  produces 
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fimilar  effebls  upon  the  fenfual  motions,  or  ideas  of  the  mind,  as 
thofe  already  mentioned  upon  the  mufcular  fibres.  Thus  when 
any  violent  pain,  arifing  from  the  defebt  of  fome  peculiar  ftimu- 
lus,  exifts  either  in  the  mufcular  or  fenfual  fyftems  of  fibres,  and 
which  cannot  be  removed  by  acquiring  the  defective  ftimulus  j 
as  in  fome  conftituticns  convulfions  of  the  mufcles  are  produced 
to  procure  a temporary  relief,  fo  in  other  conftitutions  vehement 
voluntary  exertions  of  the  ideas  of  the  mind  are  produced  for 
the  fame  purpofe  ; for  during  this  exertion,  like  that  of  the  muf- 
cles, the  pain  either  vanifhes  or  is  diminifhed  : this  violent  ex- 
ertion conllitutes  madnefs-,  and  in  many  cafes  I have  feen  the 
madnefs  take  place,  and  the  convulfions  ceafe,  and  reciprocally 
the  madnefs  ceafe,  and  the  convulfions  fupervene.  See  Section 

in.  5.  8. 

2.  Madnefs  is  diftinguifhable  from  delirium,  as  in  the  latter 
the  patient  knows  not  the  place  \yhere  he  refides,  nor  the  per- 
fons  of  his  friends  or  attendants,  nor  is  confcious  of  any  external 
objects,  except  when  fpoken  to  with  a louder  voice,  or  ftimu- 
lated  with  unufual  force,  and  even  then  he  loon  relapfes  into  a 
ftate  of  inattention  to  every  thing  about  him.  Whilft  in  the 
former  he  is  perfectly  fenfible  to  every  thing  external,  but  has 
the  voluntary  powers  of  his  mind  intenfely  exerted  on  fome  par- 
ticular object  of  his  defire  or  averfion,  he  harbours  in  his 
thoughts  a fufpidon  of  all  mankind,  left  they  fhould  counteract 
his  defigns  ; and  while  he  keeps  his  intentions,  and  the  motives 
of  his  actions  profoundly  fecret ; he  is  perpetually  ftudying  the 
means  of  acquiring  the  objebl  of  his  wifh,  or  of  preventing  or 
revenging  the  injuries  he  fufpebts. 

3.  A late  French  philofopher,  Mr.  Helvetius,  has  deduced  al- 
tnoft  all  our  actions  from  this  principle  of  their  relieving  us 
from  the  ennui  or  tedium  vitae  ■,  and  true  it  is,  that  our  defires 
or  averfions  are  the  motives  of  all  our  voluntary  abfions  ; and 
human  nature  feems  to  excel  other  animals  in  the  more  facile 
ufe  of  this  voluntary  power,  and  on  that  account  is  more  liable 
to  infanity  than  other  animals.  But  in  mania  this  violent  exer- 
tion of  volition  is  expended  on  miftaken  objects,  and  would  not 
be  relieved,  though  we  were  to  gain  cr  efcape  the  objebfs/that 
excite  it.  Thus  I have  feen  two  inftances  of  madmen,  who  con- 
ceived that  they  had  the  itch,  and  feveral  have  believed  they  had 
the  venereal  infection,  without  in  reality  having  a fymptom  of 
either  of  them.  They  have  been  perpetually  thinking  upon  this 
fubjebf,  and  fome  of  them  were  in  vain  falivated  with  defign  of 
convincing  them  to  the  contrary. 

4.  In  the  minds  of  mad  people  thofe  volitions  alone  exift, 
which  are  unmixed  with  fenfation;  immoderate  fufpicion  is 
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generally  the  firfi:  fymptom,  and  want  of  Ihame,  and  want  of 
delicacy  about  cleanlinefs.  Sufpicion  is  a voluntary  exertion  of 
the  mind  arifing  from  the  pain  of  fear,  which  it  is  exerted  to 
relieve  : fliame  is  the  name  of  a peculiar  difagreeable  fenfation, 
fee  Fable  of  the  Bees,  and  delicacy  about  cleanlinefs  arifes  from 
another  difagreeable  fenfation.  And  therefore  are  not  found  in 
the  minds  of  maniacs,  which  are  employed  folely  in  voluntary 
exertions.  Hence  the  mod  modeft  women  in  this  difeafe  walk 
naked  amongft  men  without  any  kind  of  concern,  ufe  obfcene 
difcourfe,  and  have  no  delicacy  about  their  natural  evacuations. 

5.  Nor  are  maniacal  people  more  attentive  to  their  natural 
appetites,  or  to  the  irritations  which  lurround  them,  except  as  far 
as  may  refpecf  their  fufpicions  or  defigns  ; for  the  violent  and 
perpetual  exertions  of  their  voluntary  powers  of  mind  prevent 
their  perception  of  almoft  every  other  object,  either  of  irritation 
or  of  fenfation.  Hence  it  is  that  they  bear  cold,  hunger,  and  fa- 
tigue, with  much  greater  pertinacity  than  in  their  fober hours,  and 
are  lefs  injured  by  them  in  refpeft  to  their  general  health.  Thus 
it  is  aflerted  by  hiftorians,  that  Charles  the  Twelfth  of  Sweden 
flept  on  the  fnow,  wrapped  only  in  his  cloak,  at  the  fiege  of 
Frederickltad,  and  bore  extremes  of  cold  and  hunger,  and  fatigue, 
under  which  numbers  of  his  foldiers  perifhed  ; becaufe  tire  king 
was  infane  with  ambition,  but  the  foldier  had  no  l'uch  powerful 
iiimulus  to  preferve  his  fyftem  from  debility  and  death. 

6.  Befides  the  infinities  arifing  from  exertions  in  confequence 
of  pain,  there  is  alfo  a pleafurable  infanitv,  as  well  as  a pleafura- 
ble  delirium  ; as  the  infinity  of  perfonal  vanity,  and  that  ot  re- 
ligious fanaticifm.  When  agreeable  ideas  excite  into  motion  the 
fenforial  power  of  fenfation,  and  this  again  caufes  other  trains  of 
agreeable  ideas,  a conftant  ftream  of  pleafurable  ideas  fucceedsr 
and  produces  pleafurable  delirium.  So  when  the  fenforial  power 
of  volition  excites  agreeable  ideas,  and  the  pleafure  thus  produ- 
ced excites  more  volition  in  its  turn,  a conllant  flow  of  agreea- 
ble voluntary  ideas  fucceeds  ; which  when  thus  exerted  in  the 
extreme  conllitutes  infanity. 

Thus  when  our  mufcular  atftions  are  excited  by  our  fenfations 
of  pleaiure,  it  is  termed  play  ; when  they  are  excited  by  our 
volition,  it  is  termed  work  -,  and  the  former  of  thefe  is  attended 
with  leis  fatigue,  becaufe  the  mufcular  actions  in  play  produce 
in  their  turn  more  pleafurable  fenfation  which  again  has  the 
property  of  producing  more  mufcular  acfion.  An  agreeable  in- 
itance  of  this  I law  this  morning.  A little  boy,  who  was  tired 
with  walking,  begged  of  his  papa  to  carry  him.  “ Here/’  lays 
the  reverend  doftor,  “ ride  upcn  my  gold-headed  cane  •/'  and 
the  pleaied  child,  putting  it  between  his  legs,  galloppcd  away 
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■with  delight,  and  complained  no  more  of  his  fatigue.  Here  the 
aid  of  another  fenfcrial  power,  that  of  pleafurable  fenfation,  fu- 
peradded  vigour  to  the  exertion  of  exhaufted  volition.  Which 
could  otherwife  only  have  been  excited  by  additional  pain,  as  by 
the  lafli  cf  flavery.  On  this  account  where  the  whole  fenforial 
power  has  been  exerted  on  the  contemplation  of  the  promifed 
joys  of  heaven,  the  faints  of  all  perfecuted  religions  have  borne 
the  tortures  ofmartyrdom  with  otherwife  unaccountable  firmnefs, 

7.  There  are  fome  difeafes,  which  obtain  at  leaft  a temporary 
relief  from  the  exertions  of  infanity  ; many  inftances  of  dropfies 
being  thus  for  a time  cured  are  recorded.  An  elderly  woman 
labouring  with  afcites  I twice  faw  relieved  for  fome  weeks  by 
infanity,  the  dropfy  ceafed  for  feveral  weeks,  and  recurred  again 
alternating  with  the  infanity.  A man  affiitied  with  difficult  res- 
piration on  lying  down,  with  very  irregular  pulfe,  and  cedema- 
tous  legs,  whom  I faw  this  day,  has  for  above  a week  been  much 
relieved  in  refpeft  to  all  thofe  fymptoms  by  the  acceflion  of  in- 
fanity, which  is  flrewn  by  inordinate  fulpicion,  and  great  anger. 

In  cafes  of  common  temporary  anger  the  increafed  action  of 
the  arterial  iyftem  is  feen  by  the  red  Ikin,  and  increafed  pulfe, 
with  the  immediate  inereafe  of  mufcular  activity.  A friend  of 
mine,  when  he  was  painfully  fatigued  by  riding  on  horfeback, 
was  accuftomed  to  call  up  ideas  into  Iris  mind,  which  ufed  to  ex- 
cite his  anger  or  indignation,  and  thus  for  a time  at  leaft  relieved 
the  pain  of  fatigue.  By  this  temporary  infanity,  the  effect  of 
the  voluntary  power  upon  the  whole  of  his  fyltem  was  increafed  ; 
as  in  the  cafes  of  dropfy  above  mentioned,  it  would  appear,  that 
the  increafed  action  of  the  voluntary  faculty  of  the  fenforium 
affe£ted  the  abforbent  fyltem,  as  well  as  the  fecerning  one. 

8.  In  refpect  to  relieving  inflammatory  pains,  and  removing 
fever,  I have  feen  many  inftances,  as  mentioned  in  Se£t.  XII. 
2.  4.  One  lady,  whom  I attended,  had  twice  at  fome  years  in- 
terval a locked  jaw,  which  relieved  a pain  on  her  fternum  with 
peripneumony.  Two  other  ladies  I faw,  who  towards  the  end 
of  violent  peripneumony,  in  which  they  frequently  loft  blood, 
were  at  length  cured  by  infanity  fupervening.  In  the  former 
the  increafed  voluntary  exertion  of  the  mufcles  of  the  jaw,  in  the 
latter  that  of  the  organs  of  fenfe,  removed  the  difeafe  ; that  is, 
the  difagreeable  fenfation,  which  had  produced  the  inflamma- 
tion, now  excited  the  voluntary  power,  and  thefe  new  voluntary 
exertions  employed  or  expended  the  fuperabundant  fenforial 
power,  which  had  previoufly  been  exerted  on  the  arterial  fyftem, 
and  caufed  inflammation. 

Another  cafe  which  I think  worth  relating,  was  of  a young 
man  about  twenty ; he  had  laboured  under  an  irritative  fever 
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with  debility  for  three  or  four  weeks,  with  very  quick  and  very 
feeble  pulfe,  and  other  ufual  fymptoms  of  that  fpecies  of  typhus, 
but  at  this  time  complained  much  and  frequently  of  pain  of  his 
legs  and  feet.  When  thofe  who  attended  him  were  nearly  in 
defpair  of  his  recovery,  I obferved  with  pleafure  an  infanity  of 
mind  fupervene  : which  was  totally  different  from  delirium,  as 
he  knew  his  friends,  calling  them  by  their  names,  and  the  room 
in  which  he  lay,  but  became  violently  fufpicious  of  his  attend- 
ants, and  calumniated  with  vehement  oaths  his  tender  mother, 
who  fat  weeping  by  his  bed.  On  this  his  pulfe  became  flower 
and  firmer,  but  the  quicknefs  did  not  for  fome  time  intirely 
ceafe,  and  he  gradually  recovered.  In  this  cafe  the  introduction 
of  an  increafed  quantity  of  the  power  of  volition  gave  vigour  to 
thofe  movements  of  the  fyftem,  which  are  generally  only  actu- 
ated by  the  power  of  irritation,  and  of  affociation. 

Another  cafe  I recollect  of  a young  man,  about  twenty-five, 
who  had  the  fcarlet-fever,  with  very  quick  pulfe,  and  an  univer- 
fal  eruption  on  his  fkin,  and  was  not  without  reafon  efteemed  to 
be  in  great  danger  of  his  life.  After  a few  days  an  infanitv  fu- 
pervened,  which  his  friends  miftook  for  delirium,  and  he  gradu- 
ally recovered,  and  the  cuticle  peeled  off.  From  thefe  and  a 
few  other  cafes  I have  always  efteemed  infanity  to  be  a favoura- 
ble fign  in  fevers,  and  have  cautioufly  diftinguifhed  it  from  de- 
lirium. 

III.  Another  mode  of  mental  exertion  to  relieve  pain,  is  by 
producing  a train  of  ideas  not  only  by  the  efforts  of  volition,  as 
in  infanity  ; but  by  thofe  of  fenfation  likewife,  as  in  delirium 
and  fleep.  This  mental  effort  is  termed  reverie,  or  fomnambula- 
tion,  and  is  defcribed  more  at  large  in  Sefft.  XIX.  on  that  fub- 
jedt.  But  I fhallhere  relate  another  cafe  of  that  wonderful  dif- 
eafe,  which  fell  yefterday  under  my  eye,  and  to  which  I have 
feen  many  analogous  alienations  of  mind,  though  not  exactly 
iimilar  in  all  circumftances.  But  as  all  of  them  either  began  or 
terminated  with  pain  or  convulfion,  there  can  be  no  doubt  but 
that  they  are  of  epileptic  origin,  and  conftitute  another  mode  of 
mental  exertion  to  relieve  fome  painful  fenfation. 

1.  Matter  A.  about  nine  years  old,  had  been  feized  at  feven 
every  morning  for  ten  days  with  uncommon  fits,  and  had  had 
flight  returns  in  the  afternoon.  They  were  fuppofed  to  origi- 
nate from  worms,  and  had  been  in  vain  attempted  to  be  remo\  ed 
by  vermifuge  purges.  As  his  fit  was  expedted  at  feven  yefter- 
day morning,  I faw  him  before  that  hour  ; he  was  afleep,  feemed 
free  from  pain,  and  his  pulfe  natural.  About  feven  he  began 
to  complain  of  pain  about  his  navel,  or  more  to  the  left  fide, 
and  in  a few  minutes  had  exertions  of  his  arms  and  legs  like 
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-fwimming.  Ke  then  for  half  an  hour  hunted  a pack  of  hounds  5 
as  appeared  by  his  hallooing,  and  calling  the  dogs  by  their  names, 
and  difeourfing  with  the  attendants  of  the  chafe,  deferibing  ex- 
a£tlv  a day  of  hunting,  which  (I  was  informed)  he  had  witneffed 
a vear  before,  going  through  all  the  moft  minute  circumftanees 
of  it ; calling  to  people,  who  were  then  prefent,  and  lamenting 
the  ab fence  of  others,  who  were  then  alfo  abfent.  After  this 
feene  he  imitated,  as  he  lay  in  bed,  fome  of  the  plays  of  boys, 
as  fwimming  and  jumping.  He  then  fungan  Englifh  and  then 
an  Italian  long  \ part  of  which  with  his  eyes  open,  and  part  with 
them  clofed,  but  could  not  be  awakened  or  excited  by  any  vio- 
lence, which  it  was  proper  to  ufe. 

After  about  an  hour  he  came  fuddenly  to  himfelf  with  ap- 
parent furprife,  and  feemed  quite  ignorant  of  any  part  of  what 
had  palled,  and  after  being  apparently  well  for  half  an  hour,  he 
fuddenly  fell  into  a great  ilupor,  with  flower  pulie  than  natural, 
and  a flow  moaning  refpiration,  in  which  he  continued  about 
another  half  hour,  and  then  recovered. 

The  fequel  of  this  difeafe  was  favourable ; he  was  direVed 
©tie  grain  of  opium  at  fix  every  morning,  and  then  to  rife  ou;of 
bed  ; at  half  paft  fix  he  was  directed  fifteen  drops  of  laudanum 
in  a gjafs  of  wine  and  water.  The  firft  day  the  paroxyfm  be- 
came lhorter,  and  lefs  violent.  The  dofe  of  opium  was  increaf- 
ed  to  one-half  more,  and  in  three  or  four  days  the  fits  left  him. 
The  bark  and  filings  of  iron  were  alfo  exhibited  twice  a dav  ; 
and  I believe  the  complaint  returned  no  more. 

2.  In  this  paroxyfm  it  mult  be  obferved,  that  he  began  wit]* 
pain,  and  ended  with  ftupor,  in  both  circumftances  refembling 
a fit  of  epilepfy.  And  that  therefore  the  exertions  both  of  mind 
and  body,  both  the  voluntary  ones,  and  thofe  immediately  excited 
by  pleafurable  fenfation,  were  exertions  to  relieve  pain. 

The  hunting  feene  appeared  to  be  rather  an  a£t  of  memory 
than  of  imagination,  and  was  therefore  rather  a voluntary  exertion, 
though  attended  with  the  pleafurable  eagernefs,  which  was  the 
confequence  of  thofe  ideas  recalled  by  recollection,  and  not  the 
caufe  of  them. 

Thefe  ideas  thus  voluntarily  recollected  were  fucceeded  by  fen- 
fations  of  pleafure,  though  his  fenfes  were  unaffected  by  the 
ftimuli  of  viflbie  or  audible  objects ; or  fo  weakly  excited  by 
them  as  not  to  produce  fenfation  or  attention.  And  the  pleas- 
ure thus  excited  by  volition  produced  other  ideas  and  other  mo- 
tions in  confequence  of  the  fenforial  power  of  fenfation. 
Whence  the  mixed  catenations  of  voluntary  and  fenfitive  ideas 
and  mufcular  motions  in  reverie  ; which,  like  every  other  kind 
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of  vehement  exertion,  contribute  to  relieve  pain,  by  expending 
,a  large  quantity  of  fenforial  power. 

Thofe  fits  generally  commence  during  fleep,  from  whence  I 
fuppofe  they  have  been  thought  to  have  fome  connexion  with 
fleep,  and  have  thence  been  termed  Somnambulifm ; but  their 
commencement  during  fleep  is  owing  to  our  increafed  excita- 
bility by  internal  fenfations  at  that  time,  as  explained  in  Sett. 
XVIII.  14  and  15,  and  not  to  any  fimilitude  between  reverie 
and  fleep. 

3.  I was  once  conceimed  for  a very  elegant  and  ingenious 
young  lady,  who  had  a reverie  on  alternate  days,  which  continu- 
ed nearly  the  whole  day  ; and  as  in  her  days  of  difeafe  (he  took 
up  the  fame  kind  of  ideas,  which  the  had  convened  about  on 
the  alternate  day  before,  and  could  recollect  nothing  of  them  on 
her  well  day  ; fhe  appeared  to  her  friends  to  poflefs  two  minds. 
This  cafe  alfo  was  of  the  epileptic  kind,  and  was  cured,  with 
fome  relapfes,  by  opium  adminiftered  before  the  commencement 
of  the  paroxyfm. 

4.  Whence  it  appears,  that  the  methods  of  relieving  inflam- 
matory pains,  is  by  removing  all  ftimulus,  as  by  venefettion, 
cool  air,  mucilaginous  diet,  aqueous  potation,  filence,  darknefs. 

The  methods  of  relieving  pains  from  defett  of  ftimulus  is  by 
fupplying  the  peculiar  ftimulus  required,  as  of  food,  or  warmth. 

And  the  general  method  of  relieving  pain  is  by  exciting  into 
attion  fome  great  part  of  the  fyftem  for  the  purpofe  of  expend- 
ing a part  of  the  fenforial  power.  This  is  done  either  by  ex- 
ertion of  the  voluntary  ideas  and  mufcles,  as  in  infanity  and 
convulfion  *,  or  by  exerting  both  voluntary  and  fenfitive  mo- 
tions, as  in  reverie  ; or  by  exciting  the  irritative  motions  by 
wine  or  opium  internally,  and  by  the  warm  bath  or  blifters  ex- 
ternally ; or  laftly,  by  exciting  the  fenfitive  ideas  by  good  news 
affetting  ftories,  or  agreeable  paflions. 
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SECT.  XXXV. 
diseases  of  association. 

I.  I . Sympathy  or  confent  of  parts.  Primary  and  fecondary  parts 

of  an  ajfociated  train  of  motions  reciprocally  affeCt  each  other . 
Parts  of  irritative  trains  of  motion  ajfecl  each  other  in  four  ways. 
Sympathies  of  the  fkin  and  fomach.  Flujhing  of  the  face  after  a 
meal.  Eruption  of  the  f mall-pox  on  the  face.  Chilnefs  after  a 
meal.  2.  Vertigo  from  intoxication.  3.  Abforption  from  the 
lungs  and  pericardium  by  emetics.  In  vomiting  the  actions  of  the 
fomach  are  decreafed , not  increafed.  Dig  ef  ion  frengthened  after 
an  emetic.  Vomiting  from  deficiency  of  fenforial power.  4. 
Dyfpnoea  from  cold  bathing.  Slow  pulfe  from  digitalis.  Death 
from  gout  in  the  fomach.  II.  1.  Primary  and  fecondary  parts 

of  fenftive  afibciations  affect  each  other.  Pain  from  gall f one, 
from  urinary  fone.  Hemicrania.  Painful  epilepfy.  2.  Gout 
and  red face  from  infamed  liver.  Shingles  from  infiamed  kidney. 
3 . Coryza  from  cold  applied  to  the  feet.  Hepatitis.  4.  Pain  of 
fhoulders  from  inf  anted  liver.  III.  Difeafes  from  the  affocia- 
tions  of  ideas. 

I.  1.  Many  fynchronous  and  fuoceffive  motions  of  our  muf- 
cular  fibres,  and  of  our  organs  of  fenfe,  or  ideas,  become  affoci- 
ated  fo  as  to  form  indifloluble  tribes  or  trains  of  aftion,  as  flrewn 
in  Section  X.  on  Affcciate  Motions.  Some  conftitutions  more 
eafily  eftablifh  thefe  afibciations,  whether  by  voluntary,  fenfitive, 
or  irritative  repetitions,  and  fome  more  eafily  lofe  them  agaija, 
as  Ihewn  in  Section  XXXI.  on  Temperaments. 

When  the  beginning  of  fuch  a train  of  actions  becomes  by 
any  means  difordered,  the  lucceeding  part  is  liable  to  become 
disturbed  in  confequence,  and  this  is  commonly  termed  fympa- 
thy  or  confent  of  parts  by  the  writers  of  medicine.  For  the 
more  clear  underftanding  of  thefe  fympathies  we  mull  confider 
a tribe  or  train  of  actions  as  divided  into  two  parts,  and  call  one 
of  them  the  primary  or  original  motions,  and  the  other  the 
fecondary  or  fympathetic  ones. 

The  primary  and  fecondary  parts  of  a train  of  irritative  aCtions 
may  reciprocally  afiedt  each  other  in  four  different  manners. 

1.  They  may  both  be  exerted  with  greater  energy  than  natural. 

2.  The  former  may  aCt  with  greater,  and  the  latter  with  lefs 
energy.  3.  The  former  may  a£t  with  lefs,  and  the  latter  with 
greater  energy.  4.  They  may  both  a£t  with  lefs  energy  than 
natural.  I fhall  now  give  an  example  of  each  kind  of  thefe 

modes 


34-1 


DISEASES 


Sect.  XXXV.  i.  c. 

modes  of  action,  and  endeavour  to  fhew,  that  though  the  pri- 
mary and  fecondary  parts  of  thefe  trains  or  tribes  of  motion  are 
connefted  by  irritative' affociation,  or  their  previous  habits  of 
acting  together,  as  defcribed  in  Sect.  XX.  on  Vertigo.  Yet 
that  their  adding  with  (irnilar  or  difiimilar  decrees  of  energy, 
depends  on  the  greater  or  lels  quantity  of  fenforial  powder,  which 
the  primary  part  of  the  train  expends  in  its  exertions. 

The  afttons  of  the  ftdmadr  conftitute  fo  important  a part  of 
the  aiTbciations  of  both  irritative  and  fenfitive  motions,  that  it  is 
faid  to  fympathize  with  almoft  every  part  of  the  body  j-  the  firft 
example,  which  I (hall  adduce  to  Ihew  that  both  the  primary 
and  fecondary  parts  of  a train  of  irritative  afibciations  of  motion 
aft  with  increafed  energy,  is  taken  from  the  eonfent  of  the  flcin 
with  this  organ.  When  the  action  of  the  fibres  of  the  ftomach 
is  increafed,  as  by  the  ftimulus  of  a full  meal,  the  exertions  of 
the  cutaneous  arteries  of  the  face  become  increafed  by  their  ir- 
ritative afibciations  with  thofe  of  the  ftomach,  and  a glow  or 
flulhing  of  the  face  fucceeds.  For  the  fmall  veflels  of  the  flcin 
of  the  face  having  been  more  accuftcmed  to  the  varieties  of  ac- 
tion, from  their  frequent  expofure  to  various  degrees  of  cold  and 
heat,  become  more  ealily  excited  into  increafed  action,  than  thofe 
of  the  covered  parts  of  our  bodies,  and  thus  aft  with  more  ener- 
gy from  their  irritative  or  fenfitive  afibciations  with  the  ftom- 
ach. On  this  account  in  fmall-pox  the  eruption  in  confecuence 
of  the  previous  affection  of  the  ftomach  breaks  out  a day  foor.er 
on  the  face  than  on  the  hands,  and  two  days  fooner  than  on  the 
trunk,  and  recedes  in  fimilar  times  after  maturation. 

But  fecondly,  in  weaker  conftitutions,  that  is,  in  thofe  who 
pofieis  lefs  fenforial  power,  fo  much  of  it  is  expended  in  the  in- 
creafed aftions  of  the  fibres  of  the  ftomach  excited  by  the  ftimu- 
lus of  a meal,  that  a fenfe  of  chilnefs  fucceeds  inftead  of  the  uni- 
verfal  glow  above  mentioned  •,  and  thus  the  fecondary  p.;rt  ot 
the  aflbeiated  train  of  motions  is  diminifhed  in  energy,  in  conie- 
quence  of  the  increafed  activity  of  the  primary  part  of  it. 

2.  Another  inftance  of  a fimilar  kind,  where  the  fecondary 
part  of  the  train  afts  with  lefs  energy  in  confequence  ct  the 
greater  exertions  of  the  primary  part,  is  the  vertigo  attending  in- 
toxication ; in  this  circumftance  fo  much  fenforial  power  is  ex- 
pended on  the  ftomach,  and  on  its  neareft  or  more  ftronglv  aifo- 
ciated  motions,  as  thofe  of  the  fubcutaneous  vefiels,  and  proba- 
bly of  the  membranes  of  fome  internal  vifeera,  that  the  irritative 
motions  of  the  retina  become  imperiebdly  exerted  from  defi- 
ciency of  fenforial  power,  as  explained  in  Seft.  XX.  and  XXI. 
3.  on  Vertigo  and  on  Drunkennefs,  and  hence  the  daggering  ine- 
briate cannot  completely  balance  himfelf  by  fuch  indiftinft  vifion. 
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3.  An  inftance  of  the  third  circumftance,  where  the  primary 
part  of  a train  of  irritative  motions  adds  with  lefs,  and  the  tee- 
ondary  part  with  greater  energy,  may  be  obferved  by  making 
the  following  experiment.  If  a perion  iies  with  his  arms  and 
Ihoulders  out  of  bed,  tiil  they  become  cold,  a temporary  coryza 
or  catarrh  is  produced  ; to  that  the  paflage  of  the  noftnls  be- 
comes totally  obftruCded  ^ at  1'eaft  this  happens  to  many  people  v 
and  then  on  covering  the  arms  and  {boulders,  till  they  become 
warm,  the  palTage  of  the  noltrils  ceales  again  to  be  obftrubded, 
and  a quantity  of  mucus  is  dilcharged  from  them.  In  this  cafe 
the  quiefcence  of  the  veffels  of  the  Ikin  of  the  arms  and  {boul- 
ders, occafioned  by  expofure  10  cold  air,  produces  by  irritative 
affociation  an  increafed  abdion  of  the  veffels  of  the  membrane  of 
the  noftrils  ; and  the  accumulation  of  fenforial  power  during  the 
torpor  of  the  arms  and  {boulders  is  thus  expended  in  producing 
a temporary  coryza  or  catarrh. 

Another  inftance  maybe  adduced  from  the  fympathyor  con- 
fent  of  the  motions  of  the  ltomach  with  other  more  diftant  links 
of  the  very  extenfive  tribes  or  trains  of  irritative  motions  aflbci- 
ated  with  them,  defcribed  in  Seth.  XX.  on  Vertigo.  When 
the  actions  of  the  fibres  of  the  ftornachare  dinfinifhed  or  invert- 
ed, the  actions  of  the  abfo*bent  veilels,  which  take  up  the  mucus 
from  the  lungs,  pericardium,  and  other  cells  of  the  body,  be- 
come increafed,  and  ablorb  the  fluids  accumulated  in  them  with 
greater  avidity,  as  appears  from  the  exhibition  of  foxglove,  anti- 
mony, or  other  emetics,  in  cafes  of  anafarca,  attended  with  un- 
equal pulfe  and  difficult  refpiration. 

That  the  add  of  naufea  and  vomiting  is  a decreafed  exertion 
of  the  fibres  of  the  ltomach  may  be  thus  deduced  ; when  an 
emetic  medicine  is  adminiitered,  it  produces  the  pain  of  iicknels, 
as  a difagreeable  tafte  in  the  mouth  produces  the  pain  of  nauiea  ■, 
thefe  pains,  like  that  of  hunger,  or  of  cold,  or  like  thofe,  which 
are  ufually  termed  nervous,  as -the  head-acli  or  hemicrania,  do 
not  excite  the  organ  into  greater  action  ; but  in  this  cafe  I im- 
agine the  pains  of  ficknefs  or  of  naufea  counteradd  or  deftroy 
the  pleafurable  fenlation,  which  feems  neceflary  to  digeftion,  as 
ihewn  in  Sedd.  XXXIII.  1.  1.  The  periftaltic  motions  of  the 
fibres  of  the  ltomach  become  enfeebled  by  the  want  of  this 
itimulus  of  pleaiurable  fenlation,  and  in  confequence  ftop  for  a 
time,  and  then  become  inverted  ; for  they  cannot  become  invert- 
ed without  being  pievioully  Hopped.  Now  that  this  inverfion 
of  the  trains  of  motion  of  the  fibres  of  the  ltomach  is  owing  to 
the  deficiency  of  pleafurable  fenfation  is  evinced  from  this  cir- 
cumftance,  that  a nauleous  idea  excited  by  words  will  produce 
vomiting  as  effeddually  as  a naufeou^  drug. 
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Hence  it  appears,  that  the  aft  of  naufea  or  vomiting  expends 
Sefs  fenforial  power  than  the  ufual  periftaltic  motions  of  the 
ftomach  in  the  digeftion  of  our  aliment ; and  that  hence  there 
is  a greater  quantity  of  fenforial  power  becomes  accumulated 
in  the  fibres  of  the  ilomach,  and  more  of  it  in  confequence  to 
fpare  for  the  action  of  thofe  parts  of  the  fyftem,  which  are  thus 
affociated  with  the  ftomach,  as  of  the  whole  abforbent  feries  of 
vefTels,  and  which  are  at  the  fame  time  excited  by  their  ufual 
ftimuli. 

From  this  we  can  underftand,  how  after  the  operation  of  an 
emetic  the  ftomach  becomes  more  irritable  and  fenfible  to  the 
ftimulus,  and  the  pleafure  of  food  *,  fince  as  the  fenforial  power 
becomes  accumulated  during  the  naufea  and  vomiting,  the  digef- 
tive  power  is  afterwards  exerted  more  forcibly  for  a time.  It 
fnoukl,  however,  be  here  remarked,  that  though  vomiting  is  in 
general  produced  by  the  defeft  of  this  ftimulus  of  pleasurable 
fenfation,  as  when  a naufeous  drug  is  adminiftered  ; yet  in  long- 
continued  vomiting,  as  in  fea-ficknefs,  or  from  habitual  dram- 
drinking,  it  arifes  from  deficiency  of  fenforial  power,  which  in 
the  former  cafe  is  exhaufted  by  the  increafed  exertion  of  the  ir- 
ritative ideas  of  vifion,  and  in  the  latter  by  the  frequent  applica- 
tion of  an  unnatural  ftimulus. 

4.  An  example  of  the  fourth  circumftance  above  mentioned., 
where  both  the  primary  and  fecondary  parts  of  a train  of  mo- 
tions proceed  with  energy  lefs  than  natural,  may  be  obferved  in 
the  dyfpncea,  which  occurs  in  going  into  a very  cold  bath,  and 
which  has  been  deferibed  and  explained  in  Seft.  XXXII.  3.  2. 

And  by  the  increafed  debility  cf  the  puliations  of  the  heart 
and  arteries  during  the  operation  cf  an  emetic.  Secondly,  from 
the  flovvnefs  and  intermiflicn  of  the  pulfations  of  the  heart  from 
the  mediant  efforts  to  vomit  cccafoned  by  an  over-dofe  of  dig- 
italis. And  thirdly,  from  the  total  fieppage  of  the  motions  c: 
she  heart,  cr  death,  in  confequence  of  the  torpor  of  the  ftomach, 
when  affefted  -with  the  commencement  or  cold  paroxyfm  of  the 
gout.  See  Soft.  XXV.  17. 

II.  i.  The  primary  and  lecondarv  parts  of  the  trains  of  fen- 
fitive  afibcf.tion  reciprocally  affrft  each  ether  in  different  man- 
ners. 1.  The  increafed  fenfation  of  the  primary  part  mayceafe, 
when  that  of  the  l'econdary  part  commences.  2.  The  increased 
aftion  of  the  primary  part  may  ceafe.  when  that  of  the  l'econdary 
part  commences.  3.  The  primary  part  may  have  increafed  fen- 
fation, and  the  fecondary  part  increafed  aftion.  4.  The  pri- 
mary part  may  have  increaied  action,  and  the  fecondary  part  in- 
creafed fenfation. 

Examples  of  the  Srft  mode,  where  the  increafed  lenlatior.  of 
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the  primary  part  of  a train  of  fenfitive  aiTociaticn  ceafes,  when 
that  of  the  fecondary  part  commences,  are  not  unfrequent ; as 
this  is  the  genera!  origin  of  thofe  pains,  which  continue  fo'rns 
time  without  being  attended  with  inflammation,  fitch  as  the  pain 
at  the  pit  of  the  ftomach  from  a ftone  at  the  neck  of  the  gaii- 
bladder,  and  the  pain  of  ftrangm  y in  the  gians  penis  from  a ftone 
at  the  neck  of  the  urinary  bladder.  In  both  thefe  cafes  the  par::, 
which  is  affedted  fecondarij-y,  is  believed  to  be  much  more  fen- 
fible  tiian  the  part  primarily  affected,  as  deferibed  in  the  cata- 
logue of  difeafes,  Clafs  II.  1.  1.  it.  and  IV.  2.  2.  2.  and  IV. 
2.  2.  4. 

The  hemicrania,  or  nervous  head-ach,  as  it  is  called,  when  it 
originates  from  a decaying  tooth,  is  another  difeafe  of  this  kind  ; 
as  the  pain  of  the  carious  tooth  always  ceafes,  when  the  pain 
over  one  eye  and  temple  commences.  And  it  is  probable,  that 
the  violent  pains,  which  induce  convulfions  in  painful  epilepfi.es, 
are  produced  in  the  fame  manner,  from  a more  fen  fible  p art 
fympathizing  with  a difeafed  one  of  lefs  fenfibiiitv.  .Sec  Cata- 
logue of  difeafes,  Clafs  IV.  2.  2.  8.  and  III.  1.  1.  6. 

The  laft  tooth,  or  dens  fapientise,  of  the  upper  jaw  molt  fre- 
quently decays  firft,  and  is  liable  to  produce  pain  over  the  eve 
and  temple  of  that  fide.  The  lafc  tooth  of  the  under  jaw  is  aifo 
liable  to  produce  a fimilar  hemicrania,  when  it  begins  to  decay. 
When  a tooth  in  the  upper  jaw  is  the  caufe  of  the  headach,  a 
llighter  pain  is  iometimes  perceived  on  the  cheek-bon  :.  And 
when  a tooth  in  the  lower  jaw  is  the  caufe  of  headach,  a pain 
fometimes  affedts  the  tendons  of  the  mufcles  of  the  neck.,  which 
are  attached  near  the  jaws.  But  theclavus  hyftericus,  or  pain 
about  the  middle  of  the  parietal  bone  on  one  fide  of  the  head,  I 
have  feen  produced  by  the  fecond  of  the  molares,  or  grinders,  or 
the  under  jaw  ; of  which  I fhail  relate  the  following  cafe.  See 
Clafs  IV.  2.  2.  8. 

Mrs. , about  30  years  of  age,  was  feized  with  great  pain 

about  the  middle  of  the  right  parietal  bone,  which  had  continu- 
ed a whole  day  before  I faw  her,  and  was  fo  violent  as  to  threat- 
en to  occafion  convulfions.  Not  beinm  able  to  detect  decay- 
ing  tooth,  or  a tender  one,  by  examination  with  my  eye,  or  by 
funking  them  with  a tea-fpoon,  and  fearing  bad  confequences 
from  her  tendency  to  .convuifion,  I a. b.  tied  her  to  extract  the 
hit  tooth  of  the  under-jaw  on  the ‘affected  fide;  which  was 
done  without  any  good  effect.  She  was  then  directed  to  lofe 
biood,  and  to  take  a brifk  cathartic;  and  after  that  had  operate.;, 
about  6©  drops  of  laudanum  were  given  her,  with  large  ones 
or  bark  ; by  which  the  gain  was  removed.  In  about  a fortnight 
fire  took  a cathartic  medicine  by  ill  advice,  and  the  pain  re.u-  ued 
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With  greater  violence  in  the  fame  place  ; and,  before  I could  ar- 
rive, as  Hie  lived  30  miles  from  me,  the  fuffered  a paralytic 
flroke ; which  affefted  her  limbs  and  her  face  on  one  fide,  and 
relieved  the  pain  of  her  head. 

About  a year  afterwards  I was  again  called  to  her  on  account 
of  a pain,  as  violent  as  before,  exactly  on  the  fame  part  of  the 
other  parietal  bone.  On  examining  her  mouth  I found  the  fecond 
molaris  of  the  under-jaw  on  the  fide  before  affected  was  now 
decayed,  and  concluded,  that  this  tooth  had  occafioned  the  ftroke 
of  the  palfy  by  the  pain  and  confequent  exertion  it  had  cnufed. 
On  this  account  I earneftlv  entreated  her  to  allow  the  found  mo- 
laris of  the  fame  jaw  oppofite  to  the  decayed  one  to  be  extract- 
ed ; which  was  forthwith  done,  and  the  pain  of  her  head  im- 
mediately ceafed,  to  the  aftonifhment  of  her  attendants. 

In  the  cafes  above  related  of  the  pain  exifting  in  a part  riif- 
tant  from  the  feat  of  the  difeafe,  the  pain  is  owing  to  defect  of 
the  ufual  motions  of  the  painful  part.  This  appear*  from  the 
coldnefs,  palenefs,  and  emptinefs  of  the  afFetted  veflels,  or  of 
the  extremities  of  the  body  in  general,  and  from  their  being  no 
tendency  to  inflammation.  The  increafed  action  of  the  prima- 
ry part  of  thefe  aflociated  motions,  as  of  the  hepatic  termination 
of  the  bile-duft  from  the  ftimulus  of  a gall-ftone,  or  of  the  inte- 
rior termination  of  the  urethra  from  the  ftimulus  of  a (tone  in 
the  bladder,  or  laftly,  of  a decaving  tooth  in  hemicrania,  de- 
prives the  fecondavy  part  of  thefe  aflociated  motions,  namelv, 
the  exterior  terminations  of  the  bile-duct  or  urethra,  or  the  pain- 
ed membranes  of  the  head  in  hemicrania,  of  their  natural  lhare 
of  fenforial  power;  and  hence  the  fecondary  parts  of  thefe  fen- 
fitive  trains  of  aflociation  become  pained  from  the  deficiency  of 
their  ufual  motions,  which  is  accompanied  with  deficiencv  of 
fecretions  and  of  heat.  iSee  Se<ft.  IV.  5.  XII.  5.  3.  XXXIV.  1. 

Why  docs  the  pain  of  the  primary  part  of  the  aflociation 
eeafe,  when  that  of  the  fecondary  part  commences  ? This  is  a 
queftion  of  intricacy,  but  perhaps  not  inexplicable.  The  pain 
of  the  primary  part  of  thefe  aflociated  trains  of  motion  was  ow- 
ing to  too  great  ftimulus,  as  of  the  ftone  at  the  neck  of  the  blad- 
der, and  was  confequently  caufed  by  too  great  a£tion  of  the 
pained  part.  This  greater  a&ion  than  natural  of  the  primary 
part  of  thefe  aflociated  motions,  by  employing  or  expending  rhe 
fenforial  power  of  irritation  belonging  to  the  whole  aflociated 
train  of  motions,  occafioned  torpor,  and  confequent  pain  in 
the  fecondary  part  of  the  aflociated  train  ; which  was  point  fled 
of  greater  fenfibilitv  than  the  primary  part  of  it.  Now  the  grea.t 
pain  of  the  fecondary  part  of  the  train,  as  foon  as  it  commences, 
employs  or  expends  the  fenforial  power  of  fenfation  belonging 
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to  the  whole  aflociated  train  of  motions  ; and  in  confluence 
the  motions  of  the  primary  part,  though  increafed  by  the  ftimu- 
d us  of  an  extraneous  body,  ceafe  to  be  accompanied  with  pain 
or  fenfation. 

If  this  mode  of  reafoning  be  juft  it  explains  a curious  faff, 
whv  when  two  parts  of  the  body  are  ftrongly  ftimulated,  the 
pain  is  only  felt  in  one  of  them,  though  it  is  pofftble  by  volunta- 
ry attention  it  may  be  alternately  perceived  in  them  both.  In 
the  fame  manner,  when  two  new  ideas  are  prefented  to  us  from 
the  ftimulus  of  external  bodies,  we  attend  to  but  one  of  them  at 
a time.  In  other  words,  when  one  fet  of  fibres,  whether  of  the 
mufcles  or  organs  of  fenfe,  contradt  fo  ftrongly  as  to  excite 
much  fenfation  ; another  fet  of  fibres  contracting  more  weakly 
do  not  excite  fenfation  at  all,  becaufe  the  fenforial  power  of  fen- 
fation is  pre-occupied  by  the  firft  fet  of  fibres.  So  we  cannot 
will  more  than  one  eftedt  at  once,  though  by  aftbciations  prevl- 
oully  formed  we  can  move  many  fibres  in  combination. 

Thus  in  the  inftances  above  related,  the  termination  of  the 
bile  duet  in  the  duodenum,  and  the  exterior  extremity  of  the 
urethra,  are  more  fenfible  than  their  other  terminations.  When 
thefe  parts  are  deprived  of  their  ufual  motions  by  deficiency  of 
fenforial  power,  as  above  explained,  they  become  painful  ac- 
cording to  law  the  fifth  in  Sedlion  IV.  and  the  lefs  pain  orig- 
inally excited  by  the  ftimulus  of  concreted  bile,  or  of  a ftone  at 
their  other  extremities  cafes  to  be  pei'ceived.  Afterwards,  how- 
ever, when  the  concretions  of  bile,  or  the  ftone  in  the  urinary 
bladder,  become  more  numerous  or  larger,  the  pain  from  their 
increafed  ftimulus  becomes  greater  than  the  afl'ociated  pain  *,  and 
is  then  felt  at  the  neck  of  the  gall  bladder  or  urinary  bladder  ; 
and  the  pain  of  the  glans  penis,  or  at  the  pit  of  the  ftomach, 
ceafes  to  be  perceived. 

2.  Examples  of  the  fecond  mode,  where  the  increafed  a£Hon 
of  the  primary  part  of  a train  of  fenfitive  alfociation  ceafes,  when 
that  of  the  fecondary  part  commences,  are  alfo  not  unfrequent  ; 
as  this  is  the  ufual  manner  of  the  tranflation  of  inflammations 
from  internal  to  external  parts  of  the  fyftem,  fuch  as  when  an 
inflammation  of  the  liver  or  ftomach  is  tranilated  to  the  mem- 
branes of  the  foot,  and  forms  the  gout  *,  or  to  the  flcin  of  the 
face,  and  forms  the  rofy  drop  ; or  when  an  inflammation  of  the 
membranes  of  the  kidneys  is  tranflated  to  the  flcin  of  the  loins, 
and  forms  one  kind  of  herpes,  called  fbingles;  in  thefe  cafes  bv 
whatever  caufe  the  original  inflammation  may  have  been  pro- 
duced, as  the  fecondary  part  of  the  train  of  fenfitive  alfociation 
i.smore  fenfible,  it  becomes  exerted  with  greater  violence  than 
the  firft  part  of  it ; and  by  both  its  increafed  pain,  and  the  in- 
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creafed  motion  of  its  fibres,  fo  far  diminifhes  or  exhaufts  the  fen- 
forial  power  of  fenfation  ; that  the  primary  part  of  the  train  be- 
ing lefs  itenfible  eeafes  both  to  feel  pain,  and  to  a£t  with  un- 
natural energy. 

2-  Examples  of  the  third  mode,  where  the  primary  part  of  a 
train  of  fenfitive  afTociation  of  motions  may  experience  increafed 
fenfation,  and  the  fecondary  part  increafed  adlion,  are  likewiie 
not  unfrequent  as  it  is  in  this  manner  that  mod  inflammations 
commence.  Thus,  after  (landing  fome  time  in  fnow,  the  feet 
become  affedled  with  the  pain  of  cold,  and  a common  coryza, 
or  inflammation  of  the  membrane  of  the  noflrils,  fucceeds.  It 
is  probable  that  the  internal  inflammations,  as  pleurifies,  or  he- 
patitis, which  are  produced  after  the  cold  paroxyfm  of  fever, 
originate  in  the  fame  manner  from  the  fympathy  of  thofe  parts 
with  fome  others,  which  were  previoufly  pained  from  quief- 
cence  ; as  happens  to  various  parts  of  the  fyitem  during  the  cold 
fits  of  fevers.  In  thefe  cafes  it  would  feem,  that  the  fenforial 
power  of  fenfation  becomes  accumulated  during  the  pain  of  cold, 
as  the  torpor  of  the  veflels  occafioned  by  the  defedt  of  heat  con- 
tributes to  the  increafe  or  accumulation  of  the  fenforial  power  of 
irritation,  and  that  both  thefe  become  exerted  on  fome  internal 
part,  which  was  not  rendered  torpid  by  the  cold  which  affected 
the  external  parts,  nor  by  its  afTociation  with  them  ; or  which 
fooner  recovered  its  fenfibility.  This  requires  further  con- 
sideration. 

4.  An  example  of  the  fourth  mode,  or  where  the  primary 
part  of  a fenfitive  afTociation  of  motions  may  have  increafed  ac- 
tion, and  the  fecondary  part  increafed  fenfation,  may  be  taken 
from  the  pain  of  the  lhoulder,  which  attends  inflammation  of  the 
membranes  of  the  liver,  fee  Clafs  IV.  2.  2.  9.  in  this  circum- 
Itance  fo  much  fenforial  power  feenrs  to  be  expended  in  the  vio- 
lent aclions  and  fenfations  of  the  inflamed  membranes  of  the 
liver,  that  the  membranes  afTociated  with  them  become  quiel- 
cent  to  their  ufual  fliinuli,  and  painful  in  confequence.  # 

There  maybe  other  modes  in  which  the  primary  and  ieconda- 
ry  parts  of  the  trains  of  afTociated  fenfitive  motions  may  recipro- 
cally affedl  each  other,  as  may  be  Teen  by  looking  over  Clafs  IV  . 
in  the  catalogue  of  difeal'es  ; all  which  may  probably  be  refolved 
into  the  plus  and  minus  of  fenforial  power,  but  we  have  not  yet 
had  fufhcient  obfervations  made  upon  them  with  a view  to  this 
doElrine. 

ITT  The  afTociated  mains  of  our  ideas  may  have  fympathies, 
and  their  primary  and  fecondary  parts  aflecl  each  other  in  fome 
manner  fimilar  to  thofe  above  described  ; and  may  thus  occasion 
various  curiou'  phenomena  not  yet  adverted  to,  befldes  th  ie  ex- 
plained 
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plained  in  the  Seftions  on  Dreams,  Reveries,  Vertigo,  and 
Drunkennefs  ; and  may  thus  difturb  the  dedudtions  of  our  rea- 
fonings,  as  well  as  the  ftreams  of  our  imaginations;  prefent  us 
with  falfe  degrees  of  fear,  attach  unfounded  value  to  trivial  cir- 
cumftances ; give  occafion  to  our  early  prejudices  and  antipa- 
thies ; and  thus  embarrafs  the  happinels  of  our  lives.  A copi- 
ous and  curious  harveft  might  be  reaped  from  this  province  of 
fcience,  in  which,  however,  I {hall  not  at  prefent  wield  my 
fickle. 
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SEC  T.  XXXVI. 

OF  THE  PERIOD'S  OF  DISEASES. 

I.  Mufcles  excited  by  volition  foon  ceafe  to  contract , or  by  fenfitiony 
or  by  irritation , owing  to  the  exhauftion  of  fenforial  power.  . Muf- 
cles  fubjedied  to  lefs  ftimulus  have  their  jienforial  power  accumula- 
ted. Hence  the  periods  of  fame  fevers.  Want  of  irritability 
after  intoxication.  II.  l.  Natural  actions  catenated  with  daily 
habits  of  life.  2.  IVdh  folar  periods.  Periods  of  feep.  , Of 

evacuating  the  bowels.  3.  Natural  actions  catenated  with  lunar 
periods.  Menfr nation.  V -me real  orgafn  of  animals.  Barreu- 

hefs.  III.  Periods  of  difeafed  animal  actions  from  ftutcd  returns 
of  nocturnal  cold , from  folar  and  lunar  infuence.  Periods  of 
diurnal  fever , heelic  fever,  quotidian , tertian,  quartan  fever. 
Periods  of  gout,  plearify, of  fevers  with  arterial  debility,  and  with 
arterial  frength.  Periods  of  rhaphania , of  nervous  cough , hetni- 
crania,  arterial  hemorrhages,  haemorrhoids,  hamoptoe,  epilepfy , 
paify,  apoplexy,  madnefs.  IV.  Critical  days  depend  oh  lunar 
periods.  Lunar  periods  in  the  f mall-pox. 

I.  If  any  of  our  mufcles  be  made  to  contract  violently  by  the 
power  of  volition,  as  thoie  of  the  lingers,  when  any  one  hangs 
by  his  hands  on  a fwing,  fatigue  foon  enfues ; and  the  mufcles 
ceafe  to  a£t  owing  to  the  temporary  exhauftion  of  the  fpirit  oi 
animation  ; as -foon  as  this  is  again  accumulated  in  the  mufcles, 
they  are  ready  to  contract  again  by  the  efforts  of  volition. 

Thofe  violent  muieular  actions  induced  by  pain  become  in 
the  fame  manner  intermitted  and  recurrent  ■,  as  in  labour-pains, 
vomiting,  teuefmus,  ftrangury  ; owing  likewife  to  the  temporary 
exhauftion  of  the  fpirit  of  animation,  as  above  mentioned. 

When  any  ftimulus  continues  long  to  act  with  unnatural  vi- 
olence, fo  as  to  produce  too  energetic  action  of  any  of  our 
moving  organs,  thofe  motions  foon  ceafe,  though  the  ftir#ulus 
continues  to  a£t  ; as  in  looking  long  on  a bright  object,  as  on  an 
inch-fquare  of  red  lilk  laid  on  white  paper  in  the  funfhine.  See 
Plate  I.  in  Se£t.  III.  1 . 

On  the  contrary,  where  lefs  of  the  ftimulus  of  volition,  fenfa- 
tion,  or  irritation,  has  been  applied  to  a mufcle  than  uiual ; 
there  appears  to  be  an  accumulation  ot  the  fpirit  of  animation  in 
the  moving  organ  ; by  which  it  is  liable  to  act  with  greater 
energy  from  lefs  quantity  of  ftimulus,  than  was  previouflyr.ee- 
effary  to  excite  it  into  fo  great  action  ; as  after  having  been  im- 
merfed  in  fnow  the  cutaneous  veflcls  of  our  hands  arc  excited 
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into  ftronger  aftion  by  the  ftimulus  of  a lefs  degree  of  heat, 
than  would  previouily  have  produced  that  effect. 

From  hence  the  periods  of  fome  fever-fits  may  take  their  ori- 
gin, either  fimply,  or  by  their  accidental  coincidence  with  lunar 
and  folar  periods,  or  with  the  diurnal  periods  of  heat  and  cold, 
to  be  treated  of  below  ; for  during  the  cold  fit  at  the  commence- 
ment of  a fever,  from  whatever  caufe  that  cold  fit  may  have 
been  induced,  it  follows,  x.  That  the  fpirit  of  animation  mull 
become  accumulated  in  the  parts,  which  exert  during  this  cold 
fit  lefs  than  their  natural  quantity  of  aftion.  2.  If  the  caufe 
producing  the  cold  fit  does  not  increafe,  or  becomes  diminiilred  ; 
the  parts  before  benumbed  or  inaftive  become  now  excitable  by 
fmaller  ftimulus,  and  are  thence  thrown  into  more  violent  ac- 
tion than  is  natural ; that  is  a hot  fit  fucceeds  the  cold  one.  3. 
By  the  energetic  adtion  of  the  fyftem  during  the  hot  fit,  if  it 
continues  long,  an  exhauftion  of  the  fpirit  of  animation  takes 
place  ; and  another  cold  fit  is  liable  to  fucceed,  from  the  moving 
fyftem  not  being  excitable  into  adtion  from  its  ufual  ftimulus. 
This  inirritability  of  the  fyftem  from  a too  great  previous  ftimu- 
lus, and  confequent  exhauftion  of  fenforial  power,  is  the  caufe  of 
the  general  debility,  and  ficknefs,  and  head-ach,  fome  hours  af- 
ter intoxication.  And  hence  we  fee  one  of  the  caufes  of  the 
periods  of  fever-fits ; which  however  are  frequently  combined 
with  the  periods  of  our  diurnal  habits,  or  of  heat  and  cold,  or  of 
folar  or  lunar  periods. 

When  befides  the  tendency  to  quiefcence  occafioned  by  the 
expenditure  of  fenforial  power  during  the  hot  fit  of  fever,  fome 
other  caufe  of  torpor,  as  the  folar  or  lunar  periods,  is  neceffary 
to  the  introduction  of  a l'econd  cold  fit ; the  fever  becomes  of 
the  intermittent  kind  ; that  is,  there  is  a fpace  of  time  intervenes 
between  the  end  of  the  hot  fit,  and  tire  commencement  of  the 
next  cold  one.  But  where  no  exterior  caufe  is  neceffary  to  the 
introduction  of  the  fecond  cold  fit  ; no  fuch  interval  of  health 
intervenes  •,  but  the  fecond  cold  fit  commences,  as  foon  as  the 
fenforial  power  is  fufficiently  exhaufted  by  the  hot  fit  ; and  the 
fever  becomes  continual. 

II.  1.  The  following  are  natural  animal  actions,  which  are 
frequently  catenated  with  our  daily  habits  of  life,  as  well  as  ex- 
cited by  their  natural  irritations.  The  periods  of  hunger  and 
thirft  become  catenated  with  certain  portions  of  time,  or  degrees 
of  exhauftion,  or  other  diurnal  habits. of  life.  And  if  the  pain 
of  hunger  be  not  relieved  by  taking  food  at  the  ufual  time,  it  is 
liable  to  ceafe  till  the  next  period  ol  time  or  other  habits  recur  ; 
this  is  not  only  true  in  refpeCi  to  our  general  def.re  of  food,  but 
the  kinds  of  it  alfo  are  governed  by  this  periodical  habit  ; info- 
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much  that  beer  taken  to  breakfaft  will  diflurb  the  digeftion  of 
thofe,  who  have  been  accultomed  to  tea  ; and  tea  taken  at  din- 
ner will  difagree  with  thofe,  who  have  been  accultomed  to  beer. 
Whence  it  happens,  that  thofe,  who  have  weak  ftomachs,  will 
be  able  to  digeft  more  food,  if  they  take  their  meals  at  regular 
hours  ; becaufe  they  have  both  the  ftimulus  of  the  aliment  they 
take,  and  the  periodical  habit,  to  affift  their  digeftion. 

The  periods  of  emptying  the  bladder  are  not  only  dependent 
on  the  acrimony  or  diftention  of  the  water  in  it,  but  are  fre- 
quently catenated  with  external  cold  applied  to  the  Ikin,  as  in 
cold  bathing,  or  wafhing  the  hands  ; or  with  other  habits  of 
life,  as  many  are  accultomed  to  empty  the  bladder  before  going 
to  bed,  or  into  the  houfe  after  a journey,  and  this  whether  it  be 
full  or  not. 

Our  times  of  refpiration  are  not  only  governed  by  the  ftimu- 
lus  of  the  blood  in  the  lungs,  or  our  defire  of  frefh  air,  but  alfo 
by  our  attention  to  the  hourly  objedts  before  us.  Hence  when 
a perfon  is  earneltly  contemplating  an  idea  of  grief,  he  forgets  to 
breathe,  till  the  fenfation  in  his  lungs  becomes  very  urgent  ; 
and  then  a figh  fucceeds  for  the  purpofe  of  more  forcibly  pulh- 
ing  forwards  the  blood,  which  is  accumulated  in  the  lungs. 

Our  times  of  refpiration  are  alfo  frequently  governed  in  part 
by  our  want  of  a Heady  fupport  for  the  adfions  of  our  arms, 
and  hands,  as  in  threading  a needle,  or  hewing  wood,  or  in 
fwimming  ; when  we  are  intent  upon  thefe  objects,  we  breathe 
at  the  intervals  of  the  exertion  of  the  pedtoral  mufcles. 

2.  The  following  natural  animal  adtions  are  influenced  by  fo- 
lar  periods.  The  periods  of  lleep  and  of  waking  depend  much 
on  the  folar  period,  for  we  are  inclined  to  lleep  at  a certain  hour, 
and  to  awake  at  a certain  hour,  whether  we  have  had  more  or 
lefs  fatigue  during  the  day,  if  within  certain  limits  ; and  are  li- 
able to  wake  at  a certain  hour,  whether  we  went  to  bed  earlier 
or  later,  within  certain  limits.  Hence  it  appears,  that  thofe  who 
complain  of  want  of  lleep,  will  be  liable  to  lleep  better  or  longer, 
if  they  accuftom  themfelves  to  go  to  reft,  and  to  rife  at  certain 
hours. 

The  periods  of  evacuating  the  bowels  are  generally  connected 
with  fome  part  of  the  folar  day,  as  well  as  with  the  acrimony  or 
diftention  occafioned  by  the  feces.  Hence  one  method  of  cor- 
redting  coftivenefs  is  by  endeavouring  to  eftablilh  a habit  of 
evacuation  at  a certain  hour  of  the  day,  as  recommended  by  Mr. 
Locke,  which  maybe  accomplifhed  by  ufmg  daily  voluntary  ef- 
forts at  thofe  times,  joined  with  the  ufual  ftimulus  of  the  mate- 
rial to  be  evacuated. 

3.  The  following  natural  animal  actions  are  connedled  with 
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lunar  periods.  1.  The  periods  of  female  menftruation  are  con- 
nected with  lunar  periods  to  great  exactnefs,  in  fome  inftances 
even  to  a few  hours.  Thefe  do  not  commence  or  terminate  at 
/ the  full  or  change,  or  at  any  other  particular  part  of  the  luna- 
tion, but  after  they  have  commenced  at  any  part  of  it,  they  con- 
tinue to  recur  at  that  part  with  great  regularity,  unlefs  difturbed 
by  fome  violent  circumftance,  as  explained  in  Se£t.  XXXII.  No. 
6.  their  return  is  immediately  caufed  by  deficient  venous  ab- 
forption,  which  is  owing  to  the  want  of  the  ftimulus,  defigned 
by  nature,  of  amatorial  copulation,  or  of  the  growing  fetus. 
When  the  catamenia  returns  fooner  than  the  period  of  lunation, 
It  fhews  a tendency  of  the  conftitution  to  irritability  ; that  is  to 
debility,  or  deficiency  of  fenforial  power,  and  is  to  be  relieved 
by  fmall  dofes  of  fteel  and  opium. 

The  venereal  orgafm  of  birds  and  quadrupeds  feems  to  com- 
mence, or  return  about  the  moft  powerful  lunations  at  the  vernal 
or  autumnal  equinoxes  ; but  if  it  be  difappointed  of  its  objeft, 
it  is  faid  to  recur  at  monthly  periods  ; in  this  refpeCt  refembling 
the  female  catamenia.  Whence  it  is  believed,  that  women  are 
more  liable  to  become  pregnant  at  or  about  the  time  of  their  cat- 
amenia, than  at  the  intermediate  times  ; and  on  this  account 
they  are  feldom  much  miftaken  in  their  reckoning  of  nine  lunar 
periods  from  the  laft  menftruation  ; the  inattention  to  this  may 
fometimes  have  been  the  caufe  of  fuppofed  barrennefs,  and  is 
therefore  worth  the  obfervation  of  thofe,  who  wifh  to  have 
children. 

III.  We  now  come  to  the  periods  of  difeafed  animal  aCtions. 
The  periods  of  fever-fits,  which  depend  on  the  ftated  returns  of 
noCturnal  cold,  are  difcufled  in  Sect.  XXXIL  3.  Thofe  which 
originate  or  recur  at  folar  or  lunar  periods,  are  alfo  explained  in 
Section  XXXII.  6.  Thefe  we  fhall  here  enumerate ; obferv- 
ing,  however,  that  it  is  not  more  furprifing,  that  the  influence  of 
the  varying  attractions  of  the  fun  and  moon,  Ihould  raife  the 
ocean  into  mountains,  than  that  it  fhould  affeCt  the  nice  fenfi- 
bilities  of  animal  bodies  ; though  the  manner  of  its  operation  on 
them  is  difficult  to  be  underftood.  It  is  probable  however,  that 
as  this  influence  gradually  leffiens  during  the  courfe  of  the  day, 
or  of  the  lunation,  or  of  the  year,  fome  actions  of  our  fyftem  be- 
come lefs  and  lefs  *,  till  at  length  a total  quiefcence  of  fome  part 
is  induced  ; which  is  the  commencement  of  the  paroxyfms  of 
fever,  of  menftruation,  of  pain  with  decreafed  action  of  the  af- 
fected organ,  and  of  confequent  convulfion. 

1.  A diurnal  fever  in  fome  weak  people  is  diftinctly  obferved 
to  come  on  towards  evening,  and  to  ceafe  with  a moift  fkin  early 
in  the  morning,  obeying  the  folar  periods.  Perfons  of  weak 
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conllitutions  are  liable  to  get  into  better  fpiri  . v:cefs  of 

the  hot  fit  of  this  evening  fever  ; and  are  :.v  r ..  . re  : to  fit 

up  late  ; which  by  further  enfeebling  them  >-  ° dif- 

eafe  ; whence  they  lofe  their  ftrength  and  their  c Terr. 

Hence  delicate  ladies,  who  do  not  ufe  rouge,  art  / :r:-  to 
become  paler  in  the  evening  •,  which  is  probabl)  o ■ . die 
circulation  through  the  whole  fyftem  being  lets  frequ.  r.  per- 
formed in  a given  time,  though  the  pulfe  is  quicker  ; ana  :r  ;c 
the  mafs  of  blood  becomes  lefs  frequently  oxygenated  in 
lungs,  and  in  confequence  has  a lefs  florid  colour.  This  or  : 
colour  therefore  arifes  from  debilitv,  which  occurs  to  del'icar: 
people  in  the  evening  from  the  exhauftion  of  fenforial  power 
during  the  day,  and  is  generally  attended  by  quicknefs  of  pul  e ; 
by  which  circumftance  the  debility  may  in  fome  degree  be 
meafured. 

Another  caufe  of  the  colour  of  the  fkin  may  occafior.ally  de- 
pend on  the  increafed  adfion  of  the  cutaneous  capillaries,  as  in 
the  hot  fit  of  fever;  or  by  the  produdlion  of  new  blood  vefiels, 
as  in  topical  inflammations.  And  palenefs  may  arife  from  the 
contrary  fituations,  as  from  inadlion  of  the  utaneous  capillaries 
in  the  cold  paroxyfm  of  fever,  and  from  the  concretion  of  the 
fides  of  the  fmall  cutaneous  arteries,  as  >n  old  age. 

2.  The  periods  of  hedlic  fever,  f .ppofed  to  arife  from  ab- 
forption  of  matter,  obey  the  diurnal  periods  like  the  above, 
having  the  exacerbefi  ence  towards  eveniug,  and  the  remif- 
fion  early  in  the  morning,  with  fweats,  or  diarrhoea,  or  urine 
with  white  fediment. 

3.  The  periods  of  quotidian  fever  are  either  catenated  with 
folar  time,  and  return  at  the  intervals  of  twenty-four  hours  ; or 
with  lunar  time,  recurring  at  the  intervals  of  about  twenty-five 
hours.  There  is  great  ufe  in  knowing  with  what  circuniftances 
the  periodical  return  or  new  morbid  motions  are  conjoined,  as 
the  moft  effectual  times  of  exhibiting  the  proper  medicines  are 
thus  determined.  So  if  the  torpor,  which  ulhers  in  an  ague  ftp 
is  catenated  with  the  lunar  day;  it  is  known  when  the  bark-  or 
opium  mull  be  given,  fo  as  to  exert  its  principal  effect  about  the 
time  of  the  expended  return.  Solid  opium  flrould  be  given  about 
an  hour  before  the  expedited  cold  fit  ; liquid  opium  and  ware 
about  half  an  hour  ; the  bark  repeatedly  for  fix  or  eight  hours 
previous  to  the  expedited  return. 

4.  The  periods  of  tertian  fevers,  reckoned  from  the  com- 
mencement of  one  cold  lit  to  the  commencement  ot  the  next 
cold  fit,  recur  with  folar  intervals  of  k . rv-eljht  hours,  or  with 
lunar  ones  of  about  fifty  hours.  When  the  recurrence  of  thcie 
begins  one  or  two  hours  earlier  than  the  folar  period,  it  thews, 
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that  the  torpor  or  cold  fit  is  produced  by  lefs  external  influence  ; 
and  therefore  that  it  is  more  liable  to  degenerate  into  a fever 
with  only  remiffions  ; fo  when  menftruation  recurs  fconer  than 
the  period  of  lunation,  it  (hews  a tendency  of  the  habit  to  toi- 
por  or  inirritability. 

5.  The  periods  of  quartan  fevers  return  at  folar  intervals  of 
feventy-twc  hours,  or  at  lunar  ones  of  about  feventy-four  hours 
and  a half.  This  kind  of  ague  appears  mod  in  moift  cold  au- 
tumns, and  in  cold  countries  replete  with  marfhes.  It  is  at- 
tended with  greater  debility,  and  its  cold  accefs  more  difficult 
to  prevent.  For  where  there  is  previoufly  a deficiency  of  fenfo- 
rial  power  the  conftitution  is  liable  to  run  into  greater  torpor 
from  any  further  diminution  of  it ; two  ounces  of  bark  and  fome 
fteel  fhould  be  given  on  the  day  before  the  return  of  the  cold 
paroxyfm,  and  a pint  of  wine  by  degrees  a few  hours  before  its 
return,  and  thirty  drops  of  laudanum  one  hour  before  the  ex- 
pected cold  fit. 

6.  The  periods  of  the  gout  generally  commence  about  an 
hour  before  fun-rife,  which  is  ufually  the  coldefl:  part  of  the 
twenty-four  hours.  The  greater  periods  of  the  gout  feem  alfo 
to  obferve  the  folar  influence,  returning-  about  the  fame  feafca 
of  the  year. 

7.  The  periods  of  the  pleurify  recur  with  exacerbation  of  the 
pain  and  fever  about  fun-let,  at  which  time  venefeCtion  is  of  moli; 
fervice.  The  fame  may  be  obferved  of  the  inflammatory  rheii- 
matifm,  and  other  fevers  with  arterial  ftrength,  which  feem  to 
obey  folar  periods  ; and  thofe  with  debility  feem  to  obey  lunar 
ones. 

8.  The  periods  of  fevers  with  arterial  debility  feem  to  obey 
the  lunar  day,  having  their  accefs  daily  nearly  an  hour  later  ; 
and  have  fometimes  two  accefl'es  in  a day,  refembling  the  lunar 
effeCts  upon  the  tides. 

9.  The  periods  of  rhaphania,  or  convulfions  of  the  limbs  from 
rheumatic  pain,  feem  to  be  connected  with  folar  influence,  re- 
turning at  nearly  the  fame  hour  for  weeks  together,  unlefs  dis- 
turbed by  the  exhibition  of  powerful  doles  of  opium. 

So  the  periods  of  tuflis  ferina,  or  violent  cough  with  flow 
pulfe,  called  nervous  cough,  recur  by  folar  periods.  Five  grains 
of  opium  given  at  the  time  the  cough  commenced  difturbed  the 
period,  from  feven  in  the  evening  to  eleven,  at  which  time  it 
regularly  returned  for  fome  days,  during  which  time  the  opium 
was  gradually  omitted.  Then  120  drops  of  laudanum  were 
given  an  hour  before  the  accefs  of  the  cough,  and  it  totally  ceafed. 
The  laudanum  was  continued  a fortnight,  and  then  gradually 
difcontinued. 


10.  The 


35§ 


PERIODS  Sect.  XXXVI. 


3.  10. 

10.  The  periods  of  hemicrania,  and  of  painful  epilepfy,  are 
liable  to  obey  lunar  periods,  both  in  their  diurnal  returns,  and 
in  their  greater  periods  of  weeks,  but  are  alfo  induced  by  other 
exciting  caufes. 

11.  The  periods  of  arterial  haemorrhages  feem  to  return  at 
folar  periods  about  the  fame  hour  of  the  evening  or  morning. 
Perhaps  the  venous  haemorrhages  obey  the  lunar  periods,  as  the 
catamenia,  and  haemorrhoids. 

12.  The  periods  of  the  haemorrhoids,  or  piles,  in  fome  recur 
monthly,  in  others  only  at  the  greater  lunar  influence  about  the 
equinoxes. 

13.  The  periods  of  haemoptoe  fometimes  obey  folar  influence, 
recurring  early  in  the  morning  for  feveral  days  ; and  fometimes 
lunar  periods,  recurring  monthly ; and  fometimes  depend  on 
cur  hours  of  fleep.  See  Clafs  I.  2.  1.  9. 

14.  Many  of  the  firft  periods  of  epileptic  fits  obey  the  month- 
ly lunation  with  fome  degree  of  accuracy  ; others  recur  only  at 
the  molt  powerful  lunations  before  the  vernal  equinox,  and  after 
the  autumnal  one  ; but  when  the  conftitution  has  gained  a 
habit  of  relieving  difagreeable  fenfations  by  this  kind  of  exertion, 
the  fit  recurs  from  any  flight  caufe. 

15.  The  attack  of  palfy  and  apoplexy  are  known  to  recur  with 
great  frequency  about  the  equinoxes. 

16.  There  are  numerous  inftances  of  the  effe£I  of  the  luna- 
tions upon  the  periods  of  infanity,  whence  the  name  of  lunatic 
has  been  given  to  thofe  afflicted  with  this  difeafe. 

IV.  The  critical  days,  in  which  fevers  are  fuppofed  to  termi- 
nate, have  employed  the  attention  of  medical  philofophers  from 
the  days  of  Hippocrates  to  the  prefent  time.  In  whatever  part 
of  a lunation  a fever  commences,  which  owes  either  its  whole 
caufe  to  folar  and  lunar  influence,  or  to  this  in  conjunction  with 
other  caufes  ; it  would  feem,  that  the  effe£t  would  be  the  great- 
eft  at  the  full  and  new  moon,  as  the  tides  rife  higheft  at  thofe 
times,  and  would  be  the  lead  at  the  quadratures  ; thus  if  a fe- 
ver-fit fhould  commence  at  the  new  or  full  moon,  occafioned 
by  the  folar  and  lunar  attraction  diminifning  fome  chemical  af- 
finity of  the  particles  of  blood,  and  thence  decreafing  their  ftimu- 
lus  on  our  fanguiferous  fyltem,  as  mentioned  in  Sect.  XXXII. 
6.  this  effeft  will  daily  decreafe  for  the  firft  feven  days,  and 
will  then  increafe  till  about  the  fourteenth  day,  and  will  again 
decreafe  till  about  the  twenty-firft  day,  and  increaie  again  till 
the  end  of  the  lunation.  If  a fever-fit  from  the  above  cauie 
firould  commence  on  the  ieventh  day  after  either  lunation,  tne 
reverfe  of  the  above  circumftances  would  happen.  Now  it  is 
probable,  that  thofe  fevers,  whofe  crifis  or  terminations  are  in- 
fluenced 
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fluenced  by  lunations,  may  begin  at  one  or  other  of  the  above 
times,  namely  at  the  changes  or  quadratures  ; though  fufficient 
obfervations  have  not  been  made  to  afcertain  this  circumftance. 
Hence  I conclude,  that  the  fmall-pox  and  mealies  have  their 
critical  days,  not  governed  by  the  times  required  for  certain 
chemical  changes  in  the  blood,  which  affe£l  or  alter  the  ftimu- 
lus  of  the  contagious  matter,  but  from  the  daily  increafmg  or 
decreafing  effeft  of  this  lunar  link  of  catenation,  as  explained  in 
Section  XVII.  3.3.  And  as  other  fevers  terminate  molt  fre- 
quently about  the  feventh,  fourteenth,  twenty-firft,  or  about  the 
end  of  four  weeks,  when  no  medical  afliftance  has  difturbed 
their  periods,  I conclude,  that  thefe  crifes,  or  terminations,  are 
governed  by  periods  of  the  lunations,  though  we  are  ftill  igno- 
rant of  their  manner  of  operation. 

In  the  diftindl  fmall-pox  the  veftiges  of  lunation  are  very  ap- 
parent ; after  inoculation  a quarter  of  a lunation  precedes  the 
commencement  of  the  fever,  another  quarter  terminates  with 
the  complete  eruption,  another  quarter  with  the  complete  matu- 
ration, and  another  quarter  terminates  the  complete  abforptiort 
of  a material  now  rendered  inoffenfive  to  the  conftitution. 
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SECT.  XXXVII. 

OF  DIGESTION,  SECRETION,  NUTRITION. 

I.  Cryflals  increafe  by  the  greater  attraction  of  their  ftdes.  Accre- 
tion by  chemical  precipitations,  by  welding,  b\  preffure,  by  aggluti- 
nation. II.  Hunger , digefiion,  why  it  cannot  be  imitated  out  of 
the  body.  Lacteals  abforb  by  animal  f election , or  appetency.  III. 
The  glands  and  pores  abforb  nutritious  particles  by  animal  felection. 
Organic  particles  of  Buffon.  Nutrition  applied  at  the  time  of 
elongation  of  fibres.  Like  inflammation.  IV.  It  feems  eafier  to 
have  preferved  animals  than  to  reproduce  them.  Old  age  and  death 
from  inirritability.  Three  caufes  of  this.  Original  fibres  of  the 
organs  of fenfe  and  mufcles  unchanged.  V.  Art  of  producing 
long  life. 

I.  The  larger  cryflals  of  faline  bodies  may  be  conceived  to 
arife  from  the  combination  of  fmaller  cryflals  of  the  fame  form, 
owing  to  the  greater  attractions  of  their  Tides  than  of  their  an- 
gles. Thus  if  eight  cubes  were  floating  in  a fluid,  whofe  fric- 
tion or  refiftance  is  nothing,  it  is  certain  the  Tides  of  thefe  cubes 
would  attrad  each  other  llronger  than  their  angles  ; and  hence 
that  thefe  eight  fmaller  cubes  would  To  arrange  themfelves  as  to 
produce  one  larger  one. 

There  are  other  means  of  chemical  accretion,  fuch  as  the  de- 
pofitions  of  diflblved  calcareous  or  (iliceous  particles,  as  are  Teen 
in  the  formation  of  the  ftalaclites  of  limeftone  in  Derbyfhire,  or 
of  calcedone  in  Cornwall.  Other  means  of  adhefion  are  produ- 
ced by  heat  and  preffure,  as  in  the  welding  of  iron-bars  ; and 
other  means  by  Ample  preffure,  as  in  forcing  two  pieces  of  ca- 
outchou,  or  elaltic  gum,  to  adhere  ; and  laffly,  by  the  aggluti- 
nation of  a third  fubltance  penetrating  the  pores  of  the  other 
two,  as  in  the  agglutination  of  wood  by  means  of  animal  gluten. 
Though  the  ultimate  particles  of  animal  bodies  are  held  togeth- 
er during  life,  as  well  as  after  death,  by  their  fpecihc  attraction 
of  cohefion,  like  all  other  matter  ; yet  it  does  not  appear,  that 
their  original  organization  was  produced  by  chemical  laws,  and 
their  production  and  increafe  mull  therefore  only  be  looked  for 
from  the  laws  of  animation. 

II.  When  the  pain  of  hunger  requires  relief,  certain  parts  of 
the  material  world,  which  lurround  us,  when  applied  to  our 
palates,  excite  into  action  the  mufcles  of  deglutition  ; and  the 
material  is  fwallowed  into  the  ftomach.  Here  the  new  aliment 
becomes  mixed  with  certain  animal  fluids,  and  undergoes  a 
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chemical  procefs,  termed  digeftion  ; which,  however,  chermftry 
has  not  yet  learnt  to  imitate  out  of  the  bodies  of  living  animals 
or  vegetables.  This  procefs  feems  very  (imilar  to  the  facchanne 
procefs  in  the  lobes  of  farinaceous  feeds,  as  of  barley,  when  it 
begins  to  germinate  ; except  that,  along  with  the  fugar,  oil  and 
mucilage  are  alfo  produced  , which  form  the  chyle  of  ani- 
mals, which  is  very  fimilar  to  their  milk. 

The  reafon,  I imagine,  why  this  chyle-making,  or  faccharine 
procefs,  has  not  yet  been  imitated  by  chemical  operations,  is 
owing  to  the  materials  being  in  fuch  a fituation  in  refpecl  to 
■warmth,  moifture,  and  motion  ; that  they  will  immediately 
change  into  the  vinous  or  acetous  fermentation  ; except  the 
new  fugar  be  abforbed  by  the  numerous  ladleal  or  lymphatic 
veflels,  as  foon  as  it  is  produced  ; which  is  not  eafy  to  imitate 
in  the  laboratory. 

Thefe  ladteal  veflels  have  mouths,  which  are  irritated  into  ac- 
tion by  the  ftimulus  of  the  fluid  which  furrounds  them  ; and  by 
animal  feleftion,  or  appetency,  they  abforb  fuch  part  of  the  flu- 
id as  is  agreeable  to  their  palate  5 thofe  parts,  for  mftance, 
which  are  already  converted  into  chyle,  before  they  have  time 
to  undergo  another  change  by  a vinous  of  acetous  fermentation. 
This  animal  abforptioti  of  fluid  is  almoft  vifible  to  the  naked  eye 
in  the  adtion  of  the  pundta  lachrymalia  •,  which  imbibe  the  tears 
from  the  eye,  and  difcharge  them  again  into  the  nollrils. 

III.  The  arteries  conftitute  another  refervoir  of  a changeful 
fluid  ; from  which,  after  its  recent  oxygenation  in  the  lungs,  a 
further  animal  feledtion  of  various  fluids  is  abforbecl  by  the  nu- 
merous glands  ; thefe  feledb  their  relpedfive  fluids  from  the 
blood,  which  is  perpetually  undergoing  a chemical  change  but 
the  feledfion  by  thefe  glands,  like  that  of  the  ladfeals,  which 
open  their  mouths  into  the  digefting  aliment  in  the  ftomach,  is 
from  animal  appetency,  not  from  chemical  affinity  ; fecretion 
cannot  therefore  be  imitated  in  the  laboratory,  as  it  con  lifts  in  a 
feledlion  of  part  of  a fluid  during  the  chemical  change  of  that 
fluid. 

The  mouths  of  the  ladfeals,  and  lymphatics,  and  the  ultimate 
terminations  of  the  glands,  are  liner  than  can  eafily  be  conceived  ; 
yet  it  is  probable,  that  the  pores,  or  interfhces  of  the  parts,  or 
coats,  which  conftitute  thefe  ultimate  veflels,  may  (fill  have 
greater  tenuity  and  that  thefe  pores  from  the  above  analogy 
muft  poflefs  a fimilar  power  of  irritability,  and  abforb  by  their 
living  energy  the  particles  of  fluid  adapted  to  their  purpofes, 
whether  to  replace  the  parts  abraded  or  diflblved,  or  to  elongate 
and  enlarge  themfelves.  Not  only  every  kind  of  gland  is  thus 
endued  with  its  peculiar  appetency,  and  feledts  the  material 
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agreeable  to  its  tafte  from  the  blood,  but  every  individual  pore 
acquires  by  animal  feledlion  the  material,  which  it  wants  ; and 
thus  nutrition  feems  to  be  performed  in  a manner  fo  fimilar  to 
fecretion  ; that  they  only  differ  in  the  one  retaining,  and  the 
other  parting  again  with  the  particles,  which  they  have  felected 
from  the  blood. 

They  may,  indeed,  differ  in  another  circumftance  ; that  in. 
nutrition  certain  particles  of  the  circulating  blood,  which  have 
not  previoufly  been  ufed  in  the  fyftem,  are  embraced,  and  form 
a folid  part  of  the  animal.  Whereas  in  fome  of  the  fecretions, 
thofe  particles  appear  to  be  imbibed  by  the  glands,  which  have 
already  been  ufed  in  the  fyftem,  and  probably  abraded  or  de- 
tached from  it  into  the  circulation  : thel'e  are  depofited  in  refer- 
voirs  for  future  ufe,  as  bile  and  mucus  ; or  excluded  for  other 
purpofes,  as  femen  and  tears  •,  or  evacuated  fimply  as  feces  and 
urine.  And  it  fhould  be  obferved,  that  all  thefe  fecretions  are 
produced  from  their  glands,  in  a very  dilute  ftate,  mingled,  I be- 
lieve, with  mucus  diffolved  in  water  ; which  is  in  part  re-ab- 
fbrbed  from  the  refervoirs  of  the  glands,  or  from  the  cells  or 
furfaces  of  the  body,  that  no  unneceffary  wafte  of  animal  mat- 
ter may  occur  ; which  accounts  for  the  urinary  bladders  of  filh, 
which  would  otherwife  appear  to  be  unneceffary,  according  to 
the  obfervation  of  Munro. 

This  way  of  accounting  for  nutrition  from  ftimulus,  and  the 
confequent  animal  feledtion  of  particles,  is  much  more  analo- 
gous to  other  phenomena  of  the  animal  microcofm,  than  by 
having  recourfe  to  the  microfcopic  animalcula,  or  organic  par- 
ticles of  Buffon  and  Needham  ; which  being  already  compound- 
ed muft  themfelves  require  nutritive  particles  to  continue  their 
own  exiftence.  And  muft  be  liable  to  undergo  a change  by  our  di- 
geftive  or  fecretory  organs-,  otherwife  mankind  would  loon  refem- 
ble  by  their  theory  the  animals,  which  they  feed  upon.  He,  who 
is  nourifhed  by  beef  or  venil'on,  would  in  rime  become  horned  ; 
and  he,  who  feeds  on  pork  or  bacon,  would  gain  a nofe  proper 
for  rooting  into  the  earth,  as  well  as  for  the  perception  of  odours. 

The  whole  animal  fyftem  may  be  confidered  as  coniifting  or 
the  extremities  of  the  nerves,  or  of  having  been  produced  from 
them  ; ii  we  except  perhaps  the  medullary  part  ot  the  brain 
refiding  in  the  head  and  fpine,  and  in  the  trunks  of  the  nerves. 
Thefe  extremities  of  the  nerves  are  either  of  thoie  of  locomotion, 
which  are  termed  mufcular  fibres;  or  of  thofe  of  fenfation, 
which  conftitute  the  immediate  organs  of  i'enfe,  and  winch  have 
alfo  their  peculiar  motions.  Now  as  the  fibres,  which  confti- 
tute the  bones  and  membranes,  poffeffed  originally  lenlation  and 
motion  ; and  are  liable  again  to  poffefs  them,  when  they  become 
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inflamed ; it  follows,  that  thofe  were,  when  firft  formed,  ap- 
pendages to  the  nerves  of  fenfadon  or  locomotion,  or  were 
formed  from  them.  And  that  hence  all  thefe  folid  parts  of  the 
body,  as  they  have  originally  confifted  of  extremities  of  nerves, 
require  an  appofition  of  nutritive  particles  of  a fimilar  kind, 
contrary  to  the  opinion  of  BufFon  and  Needham  above  recited. 

•Laftly,  as  all  thefe  filaments  have  pofiefled,  or  do  poflefs,  the 
power  of  contraction,  and  of  confequent  inertion  or  elongation  ; 
it  feems  probable,  that  the  nutritive  particles  are  applied  during 
their  times  of  elongation  ; when  their  original  conftituent  par- 
ticles are  removed  to  a greater  diftance  from  each  other.  For 
each  mufcular  or  fenfual  fibre  may  be  confidered  as  a row  or 
firing  of  beads  ; which  approach,  when  in  contraction,  and  re- 
cede during  its  reft  or  elongation ; and  our  daily  experience 
fhews  us,  that  great  aCtion  emaciates  the  fyftem,  and  that  it  is 
repaired  during  reft. 

Something  like  this  is  feen  out  of  the  body ; for  if  a hair,  or 
a fingle  untwifted  fibre  of  flax  or  filk,  be  foaked  in  water  ; it  be- 
comes longer  and  thicker  by  the  water,  which  is  abforbed  into 
its  pores.  Now  if  a hair  could  be  fuppofed  to  be  thus  immerfed 
in  a folution  of  particles  fimilar  to  thofe,  which  compofe  it  ; 
one  may  imagine,  that  it  might  be  thus  increafed  in  weight  and 
magnitude.;  as  the  particles  of  oak-bark  increafe  the  fubftance 
of  the  hides  of  beafts  in  the  procefs  of  making  leather.  I men- 
tion thefe  not  as  philofophic  analogies,  but  as  fimilies  to  facili- 
tate our  ideas,  how  an  accretion  of  parts  may  be  effected  by 
animal  appetences,  pr  feleCtions,  in  a manner  fomewhat  fimilar 
to  mechanical  or  chemical  attractions. 

If  thofe  new  particles  of  matter,  previoufly  prepared  by  dl- 
geftion  and  fangulfication,  only  fupply  the  places  of  thofe,  which 
have  been  abraded  by  the  aCtions  of  the  fyftem,  it  is  properly 
termed  nutrition.  If  they  are  applied  to  the  extremities  of  the 
nervous  fibrils,  or  in  fuch  quantity  as  to  increafe  the  length  or 
craffitude  of  them,  the  body  becomes  at  the  fame  time  enlarged, 
and  its  growth  is  increafed,  as  well  as  its  deficiencies  repaired. 

la  this  laft  cafe  fomething  more  than  a fimple  appofition  or 
feledtion  of  particles  feems  to  be  neceflary  ; as  many  parts  of 
the  fyftem  during  its  growth  are  caufed  to  recede  from  thofe, 
with  which  they  were  before  in  contadt ; as  the  ends  of  the 
bones,  or  cartilages,  recede  from  each  other,  as  their  growth 
advances  : this  procefs  refembles  inflammation,  as  appears  in 
ophthalmy,  or  in  the  production  of  new  flefh  in  ulcers,  where 
old  vefiels  are  enlarged,  and  new  ones  produced  ; and  like  that 
is  attended  with  fenfation.  In  this  fituation  the  vefiels  become 
<diftended  with  blood,  and  acquire  greater  fenfibility,  and  may 
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thus  be  compared  to  the  erection  of  the  penis,  or  of  the  nipples 
of  the  breads  of  women  ; while  new  particles  become  added  at 
the  fam’e  time  ; as  in  the  procefs  of  nutrition  above  defcribed. 

When  only  the  natural  growth  of  the  various  parts  of  the 
body  is  produced,  a pleafurable  fenfation  attends  it,  as  in  youth, 
and  perhaps  in  thofe,  who  are  in  the  progrefs  of  becoming  fat. 
When  an  unnatural  growth  is  the  confequence,  as  in  inflam- 
matory difeafes,  a painful  fenfation  attends  the  enlargement  of 
the  fyftem. 

IV.  This  appofltion  of  new  parts,  as  the  old  ones  cifappear, 
feledted  from  the  aliment  we  take,  firft  enlarges  and  ftrength- 
ens  our  bodies  for  twenty  years ; for  another  twenty  years  it 
keeps  us  in  health  and  vigour,  and  adds  ftrength  and  folidity  to 
the  fyftem,  and  then  gradually  ceafes  to  nourifh  us  properly  ; 
and  for  another  twenty  years  we  gradually  fink  into  decay,  and 
finally  ceafe  to  act,  and  to  e?i ft. 

On  confidering  this  fubjedt  one  fhould  have  imagined  at  firft: 
view,  that  it  might  have  been  eafier  for  nature  to  have  fup- 
ported  her  progeny  for  ever  in  health  and  life,  than  to  have  per- 
petually reproduced  them  by  the  wonderful  and  myfterious 
procefs  of  generation.  But  it  feems  our  bodies  by  long  habit 
ceafe  to  obey  the  ftimulus  of  the  aliment,  which  fhould  fupport 
us.  After  we  have  acquired  our  height  and  folidity  we  make 
no  more  new  parts,  and  the  fyftem  obeys  the  irritations,  fen- 
fations,  volitions,  and  aiTociations,  with  lefs  and  lefs  energy,  till 
the  whole  finks  into  inaftion. 

Three  caufes  may  confpire  to  render  our  nerves  lefs  excitable, 
which  have  been  already  mentioned.  1.  If  a ftimulus  be  greater 
than  natural,  it  produces  too  great  an  exertion  of  the  ftimulated 
organ,  and  in  confequence  exhaufts  the  fpirit  of  animation  ; and 
the  moving  organ  ceafes  to  a£I,  even  though  the  ftimulus  be 
continued.  And  though  reft  will  recruit  this  exhauftion,  yet 
fome  degree  of  permanent  injury  remains,  as  is  evident  after  ex- 
pofing  the  eyes  long  to  too  ftrong  a light.  2.  If  excitations 
weaker  than  natural  be  applied,  fo  as  not  to  excite  the  organ 
into  action,  (as  when  fmall  dofes  of  aloes  or  rhubarb  are  ex- 
hibited,) they  may  be  gradually  increafed,  -without  exciting  the 
organ  into  adlion  ; which  will  thus  acquire  a habit  of  difobedi- 
ence  to  the  ftimulus  ; thus  by  increaflng  the  dofe  by  degrees, 
great  quantities  of  opium  or  wine  may  be  taken  without  intoxi- 
cation. See  Sedl.  XII.  3.  1. 

3.  Another  mode,  by  which  life  is  gradually  undermined,  is 
when  irritative  motions  continue  to  be  produced  in  confequence 
of  ftimulus,  but  are  not  fucceeaed  by  fenfation  ; hence  the 
ftimulus  of  contagious  matter  is  not  capaHe  of  producing  fever 
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a fecond  time,  becaufe  it  is  not  fucceeded  by  fenfation.  See 
Se£E  XII.  3.  6.  And  hence,  owing  to  the  want  of  the  gener- 
al pleafurable  fenfation,  which  ought  to  attend  digeftion  and 
glandular  fecretion,  an  irkfomenefs  of  life  enfues  ; and  where 
this  is  in  greater  excefs,  the  melancholy  of  old  age  occurs,  with 
.torpor  or  debility. 

From  hence  I conclude,  that  it  is  probable  that  the  fibrillte, 
or  moving  filaments  : c the  extremities  of  the  nerves  of  fenfe,  and 
the  .fibres  which  conftitute  the  mufcles  (which  are  perhaps  the 
only  parts  of  the  fyftem  that  are  endued  with  contractile  life) 
are  not  changed,  as  we  advance  in  years,  like  the  other  parts  of 
the  body  ; but  only  enlarged  or  elongated  with  our  growth'; 
and  in  confequence  they  become  lefs  and  lefs  excitable  into  ac- 
tion. Whence,  inftead  of  gradually  changing  the  old  animal, 
the  generation  of  a totally  new  one  becomes  neceflary  with  un- 
diminifhed  excitability  ; which  many  years  will  continue  to  ac- 
quire new  parts,  or  new  folidity,  and  then  lofing  its  excitability 
in  time,  perifh  like  its  parent. 

V.  From  this  idea  the  art  of  preferving  long  health  and  life 
may  be  deduced;  which  mull  confift  in  ufing  no  greater  ftinm- 
lus,  whether  of  the  quantity  or  kind  of  our  food  and  drink,  or 
of  external  circumftances,  fuch  as  heat,  and  exercife,  and  wake- 
fulnefs,  than  is  fufficient  to  preferve  us  in  vigour  ; and  gradual- 
ly, as  we  grow  old  to  increafe  the  ftimulus  of  our  aliment,  as 
the  inirritability  of  our  fyftem  increafes. 

The  debilitating  effects  afcribed  by  the  poet  Martial  to  the 
exceflive  ufe  of  warm  bathing  in  Italy,  may  with  equal  propriety 
be  applied  to  the  warm  rooms  of  England  ; which,  with  the 
general  exceflive  ftimulus  of  fpirituous  or  fermented  liquors, 
and  in  fome  inftances  of  immoderate  venery,  contribute  t® 
Shorten  our  lives. 

Balnea,  anna,  Venus,  tor rumpunt  corpora  nojlra: 

At  faciunt  aiitam  balnea , atina,  Venus  ! 

Wine,  women,  warmth,  againft  our  lives  combine  ; 

But  what  is  life,  without  warmth,  women,  wine ! 
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SECT.  XXXVIII. 

SF  THE  OXYGENATION  OF  THE  BLOOD  IN  THE  LUNGS,  AND 
IN  THE  PLACENTA. 

I.  Blood  abforbs  oxygene  from  the  air,  whence phofphoric  acid , changer 
its  colour , gives  out  heat , and  feme phlog'fiic  material , and  acquires 
an  ethereal  fpirit,  which  is  diffipated  in  fibrous  motion.  II.  The 
placenta  is  a pulmonary  organ  like  the  gills  of  fijb-  Oxygenation  of 
the  blood  from  air,  from  water,  by  lungs,  by  gills,  by  the  placenta  ; 
necejfiity  of  this  oxygenation  to  quadrupeds,  to  fifh,  to  the  fetus  in 
utero.  Placental  vejfels  inferted  into  the  arteries  of  the  mother. 
Ufe  of  cotyledons  in  cows.  Why  quadrupeds  have  not  fanguifer- 
ms  lochia.  Oxygenation  of  the  chick  in  the  egg,  of  feeds.  III. 
The  liquor  amnii  is  not  excrementitious.  It  is  nutritious.  It  is 
found  in  the  epphagus  and  fiomach,  and  forms  the  meconium. 
Moifirous  births  without  heads,  tfigiefiion  of  Dr.  Harvey. 

I.  From  the  recent  difeoveries  of  many  ingenious  philofo- 
phers  it  appears,  that  during  refpiration  the  blood  imbibes  the 
vital  part  of  the  air,  called  oxygene,  through  the  membranes  of 
the  lungs  ; and  that  hence  refpiration  may  be  aptly  compared  to 
a flow  combuftion.  As  in  combuftion  the  oxygene  of  the  at- 
mofphere  unites  with  fome  phlogiftic  or  inflammable  body,  and 
forms  an  acid  (as  in  the  production  of  vitriolic  acid  from  fulphur, 
or  carbonic  acid  from  charcoal,  giving  out  at  the  fame  time  a 
quantity  of  the  matter  of  heat ; fo  in  refpiration  the  oxygene  of 
the  air  unites  with  the  phlogiftic  part  of  the  blood,  and  proba- 
bly produces  phofphoric  or  animal  acid,  changing  the  colour  of 
the  blood  from  a dark  to  a bright  red  ; and  probably  fome  of  the 
matter  of  heat  is  at  the  fame  time  given  out  according  to  the 
theory  of  Dr.  Crawford.  But  as  the  evolution  of  heat  attends 
almoft  all  chemical  combinations,  it  is  probable,  that  it  alfo  at- 
tends the  fecretions  of  the  various  fluids  from  the  blood  ; and 
that  the  conftant  combinations  or  productions  of  new  fluids  by 
means  of  the  glands  conftitute  the  more  general  fource  of  ani- 
mal heat ; this  feems  evinced  by  the  univerfal  evolution  of  the 
matter  of  heat  in  the  blufh  of  fhame  or  of  anger  ; in  which  at 
the  fame  time  an  increafed  fecretion  of  the  perfpirable  matter 
occurs  ; and  the  partial  evolution  of  it  from  topical  inflamma- 
tions, as  in  gout  or  rheumatifm,  in  which  there  is  a fecretion  of 
new  blood-vefiels. 

Some  medical  philofophers  have  aferibed  the  heat  of  animal 
bodies  to  the  friciion  of  the  particles  of  the  blood  againft  the 

(ides 


Sect.  XXXVIII.  2.  1.  OF  BLOOD.  3 6i 

fides  of  the  veflels.  But  no  perceptible  heat  has  ever  been  pro- 
duced by  the  agitation  of  water,  or  oil,  or  quickfilver,  or  other 
fluids;  except  thofe  fluids  have  undergone  at  the  fame  time  fome 
chemical  change,  as  in  agitating  milk  or  wine,  till  they  become 
four. 

Befides  the  fuppofed  production  of  phofphoric  acid,  and 
change  of  colour  of  the  blood,  and  the  production  of  carbonic 
acid,  there  would  appear  to  be  fomething  of  a more  fubtiie  na- 
ture perpetually  acquired  from  the  atmofphere  ; which  is  too 
fine  to  be  long  contained  in  animal  veflels,  and  therefore  re- 
quires perpetual  renovation  ; and  without  which  perfect  life 
cannot  continue  longer  than  a minute  or  two ; this  ethereal  flu- 
id is  probably  fecreted  from  the  blood  by  the  brain,  and  perpetu- 
ally diffipated  in  the  aCtions  of  the  mufcles  and  organs  of  l'enfe, 
but  which  neverthelefs  may  remain  for  a longer  time,  where 
there  is  little  or  no  exertion  of  the  animal  fibres,  as  in  fyncope, 
and  in  thofe  infects  and  other  animals,  which  remain  during  the 
•winter  in  a torpid  ftate,  and  may  not  entirely  evaporate  from 
<defe£t  of  warmth,  or  moifture,  or  other  circumftances,  as  fnails 
are  faid  to  have  revived  after  having  been  many  years  in  a dry 
cabinet,  and  flies  after  having  been  many  months  drowned  in 
wine,  and  other  infe£ts  after  having  been  frozen. 

That  the  blood  acquires  fomething  from  the  air,  which  is  im- 
mediately neceflary  to  life,  appears  from  an  experiment  of  Dr. 
Hare,  (Philof.  Tranfadb  abridged,  Vol.  III.  p.  239.)  who 
found,  “ that  birds,  mice,  &c.  would  live  as  long  again  in  a 
veflel,  where  he  had  crowded  in  double  the  quantity  of  air  by  a 
condenfing  engine,  than  they  did  when  confined  in  air  of  the 
common  denfity.”  Whereas  if  fome  kind  of  deleterious  vapour 
only  was  exhaled  from  the  blood  in  refpiration  ; the  air,  when 
condenfed  into  half  its  compafs,  could  not  be  fuppofed  to  receive 
fo  much  of  it. 

II.  Sir  Edward  Hulfe,  a phyfician  of  reputation  at  the  begin- 
ning of  the  prefent  century,  was  of  opinion,  that  the  placenta 
was  a refpiratory  organ,  like  the  gills  of  filh  ; and  not  an  organ' 
to  lupply  nutriment  to  the  fcetus ; as  mentioned  in  Derham’s 
Fhyfico-theology.  Many  other  phyficians  leem  to  have  efpoufed 
the  fame  opinion,  as  noticed  by  Haller.  Elem.  Phyficlogite,  T. 
i.  Dr.  Gipfon  publilhed  a defence  of  this  theory  in  the  Medi- 
cal Eflays  of  Edinburgh,  Vol.  I.  and  II.  which  doftrine  is 
there  controverted  at  large  by  the  late  Alexander  Monro  ; and 
iince  that  time  the  general  opinion  has  been,  that  the  placenta 
is  an  organ  of  nutrition  only,  owing  perhaps  rather  to  the  au- 
thority of  fo  great  a name,  than  to  the  validity  of  the  arguments 
adduced  in  its  fupport.  The  fubjedt  has  lately  been  refumed  by 
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Dr.  James  Jeffray,  and  by  Dr.  Forefter  French,  in  their  inaugu- 
ral diflertations  at  Edinburgh  and  at  Cambridge  •,  who  have  de- 
fended the  contrary  opinion  in  an  able  and  ingenious  manner  ; 
and  from  whofe  Thefes  I have  extracted  man y of  the  following 
remarks. 

Firft,  by  the  late  difcoveries  of  Dr.  Prieftley,  M.  Lavoifier, 
and  other  philofophers,  it  appears,  that  the  bafis  of  atmofphcr- 
ical  air,  called  oxygene,  is  received  by  the  blood  through  the 
membranes  of  the  lungs ; and  that  by  this  addition  the  colour 
of  the  blood  is  changed  from  a dark  to  a light  red.  Secondly, 
that  water  poflefles  crxygene  alfo  as  a part  of  its  compofition, 
and  contains  air  likewife  in  its  pores ; whence  the  blocd  of  fifn 
receives  oxygene  from  the  water,  or  from  the  air  it  contains,  by 
means  of  their  gills,  in  the  fame  manner  as  the  blood  is  oxygena- 
ted in  the  lungs  of  air-breathing  animals ; it  changes  its  colour 
at  the  fame  time  from  a dark  to  a light  red  in  the  veflels  of  their 
gills,  which  conftitute  a pulmonary  organ  adapted  to  the  medi- 
um in  which  they  live.  Thirdly,  that  the  placenta  conlifts  of 
arteries  carrying  the  blood  to  its  extremities,  and  a vein  bringing 
it  back,  refembling  exaritly  in  ftrudture  the  lungs  and  gills  above 
mentioned  ; and  that  the  blood  changes  its  colour  from  a dark 
to  a light  red  in  palling  through  thefe  velTels. 

This  analogy  between  the  lungs  and  gills  of  animals,  and  the 
placenta  of  the  fetus,  extends  through  a great  variety  of  othei 
circismftances  ; thus  air-breathing  creatures  and  l.Tn  can  live 
but  a few  minutes  without  air  or  water  ; or  when  they  are  con- 
fined in  fuch  air  or  water,  as  has  been  fpoiled  by  their  ov.  n 
refpiration  $ the  fame  happens  to  the  fetus,  which,  as  foon  as, 
the  placenta  is  feparated  from  the  uterus,  mull  either  expand  its 
lungs,  and  receive  air,  or  die.  Hence  from  the  ftructure, 
well  as  the  ufe  of  the  placenta,  it  appears  to  be  a refpiratory  or- 
gan, like  the  gills  of  filh,  by  which  the  blood  in  the  fetus  be- 
comes oxygenated. 

From  the  terminations  of  the  placental  veflels  not  being  ob- 
served to  bleed  after  being  torn  from  the  uterus,  while  thole  of 
the  uterus  effufe  a great  quantity  of  florid  arterial  blood,  the 
terminations  of  the  placental  veflels  would  feem  to  be  inferted 
into  the  arterial  ones  of  the  mother  ; and  to  receive  oxygenation 
from  the  palling  currents  of  her  blood  through  their  coats  or 
membranes;  which  oxygenation  is  proved  by  the  change  of  the 
colour  of  the  blood  from  dark  to  light  red  in  its  palTage  trom 
the  placental  arteries  to  the  placental  vein. 

The  curious  ftructure  of  the  cavities  or  lacunas  of  the  placen-. 
ta,  demonitrated  by  Mr.  J.  Hunter,  explains  this  circumftance 
That  ingenious  philofcpher  has  ihewn,  that  there  are  numerous 
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cavities  or  lacuna;  formed  on  that  fide  of  the  placenta,  which  is 
in  contact  with  the  uterus  ; thofe  cavities  or  cells  are  filled  with 
blood  from  the  maternal  arteries,  which  open  into  them  ; which 
blood  is  again  taken  up  by  the  maternal  veins,  and  is  thus  per- 
petually changed.  While  the  terminations  of  the  placental  ar- 
teries and  veins  are  fpread  in  fine  reticulation  on  the  fides  of 
thefe  cells.  And  thus,  as  the  growing  fetus  requires  greater 
oxygenation,  an  apparatus  is  produced  refembling  exactly  the 
air-cells  of  the  lungs. 

In  cows,  and  other  ruminating  animals,  the  internal  furface 
of  the  uterus  is  unequal  like  hollow  cups,  which  have  been 
called  cotyledons  ; and  into  thefe  cavities  the  prominences  of 
the  numerous  placentas,  with  which  the  fetus  of  thofe  animals 
is  furnifhed,  are  inferted,  and  ftritlly  adhere  ; though  they  may 
be  extracted  without  effufion  of  blood.  Thefe  inequalities  of 
the  uterus,  and  the  numerous  placentas  in  confequence,  feem  to 
be  defigned  for  the  purpofe  of  expanding  a greater  furface  for 
the  terminations  of  the  placental  veffels  for  the  purpofe  of  re- 
ceiving oxygenation  from  the  uterine  ones  •,  as  the  progeny  of 
this  clafs  of  animals  are  more  completely  formed  before,  their 
nativity,  than  that  of  the  carnivorous  claffes,  and  mud  thence  in 
the  latter  weeks  of  pregnancy  require  greater  oxygenation. 
Thus  calves  and  lambs  can  walk  about  in  a few  minutes  after 
their  birth  ; while  puppies  and  kittens  remain  many  days  with- 
out opening  their  eyes.  And  though  on  the  reparation  of  the 
cotyledons  of  ruminating  animals  no  blood  is  effufed,  yet  this  is 
owing  clearly  to  the  greater  power  of  contraction  of  their  ute- 
rine lacunte  or  alveoli.  See  Medical  Eflays,  Vol.  V.  page  144. 
And  from  the  fame  caufe  they  are  not  liable  to  a fanguiferous 
menftruation. 

The  neceffity  of  the  oxygenation  of  the  blood  in  the  fetus  is 
farther  illuftrated  by  the  analogy  of  the  chick  in  the  egg  ; which-, 
appears  to  have  its  blood  oxygenated  at  the  extremities  of  the 
veffels  furrounding  the  yolk;  which  are  fpread  on  the  air-bag 
at  the  broad  end  cf  the  egg,  and  may  abfovb  oxygene  through 
that  moift  membrane  from  the  air  confined  behind  it;  and  which 
is  fhewn  by  experiments  in  the  exhaulled  receiver  to  be  change- 
able through  the  fliell.  See  Fliytologia,  Seth  III. 

This  analogy  may  even  be  extended  to  the  growing  feeds  of 
vegetables  ; which  were  (hewn  by  Mr.  Scheele  to  require  a reno- 
vation of  the  air  over  the  water,  in  which  they  were  confined. 
Many  vegetable  leeds  are  furrounded  with  air  in  their  pods  or 
receptacles,  as  peas,  the  fruit  of  Itaphylea,  and  fichnis  veiicaria  ; 
but  it  is  probable,  that  thofe  feeds  after  they  are  filed,  as  well  as 
the  fpawn  of  fifii,  by  the  f iliation  of  the  former  on  or  near  the 
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moid  and  aerated  furface  of  the  earth,  and  of  the  latter  in  the 
ever-changing  and  ventilated  water,  may  not  be  in  need  of  an 
apparatus  for  the  oxygenation  of  their  nrd  blood,  before  the 
leaves  of  one,  and  the  gills  of  the  other,  are  produced  for  this 
purpofe.  See  Phytologia,  Seft.  III. 

III.  1.  There  are  many  arguments,  befides  the  drift  analogy 
between  the  liquor  amnii  and  the  albumen  ovi,  which  {hew  the 
former  to  be  a nutritive  fluid;  and  that  the  fetus  in  the  latter 
months  of  pregnancy  takes  it  into  its  domach  ; and  that  in  con- 
fequence  the  placenta  is  produced  for  fome  other  important 
purpofe. 

Fird,  that  the  liquor  amnii  is  not  an  excrementitious  fluid  is 
evinced,  becaufe  it  is  found  in  greater  quantity,  when  the  fetus 
is  young,  decreafing  after  a certain  period  till  birth.  Haller  af- 
ferts,  “ that  in  fome  animals  but  a fmall  quantity  of  this  fluid  re- 
mains at  the  birth.  In  the  eggs  of  hens  it  is  confirmed  on  the 
eighteenth  day,  fo  that  at  the  exclufion  of  the  chick  fcarcely  any 
remains.  In  rabbits  before  birth  there  is  none.”  Elem.  Phyfiol. 
Had  this  been  an  excrementitious  fluid,  the  contrary  would 
probably  have  occurred.  Secondly,  the  fkin  of  the  fetus  is  cov- 
ered with  a whitifh  crud  or  pellicle,  which  would  feem  to  pre- 
clude any  idea  of  the  liquor  amnii  being  produced  by  any  exfu- 
dation  of  perfpirable  matter.  And  it  cannot  confid  of  urine, 
becaufe  in  brute  animals  the  urachus  pafl'es  from  the  bladder  to 
the  alantois  for  the  expvels  purpoie  of  carrying  off  that  fluid  ; 
which  however  in  the  human  fetus  feerns  to  be  retained  in  the 
didended  bladder,  as  the  feces  are  accumulated  in  the  bowels  of 
all  animals. 

2.  The  nutritious  quality  of  the  liquid,  which  furrounds  the 
fetus,  appears  from  the  following  conliderations.  1.  It  is  co- 
agulable  by  beat,  by  nitrous  acid,  and  by  fpirit  of  wine,  like 
milk,  ferum  of  blood,  and  other  fluids,  which  daily  experience 
evinces  to  be  nutritious,  2.  It  has  a laltifh  tade  according  to 
the  accurate  Baron  Haller,  not  unlike  the  whey  of  mil?:,  which 
it  even  refembles  in  fmell.  3.  The  white  of  the  egg  which 
conditutes  the  food  of  the  chick,  is  fliewn  to  be  nutritious  by 
our  daily  experience  ; befnies  the  experiment  of  its  nutritious 
edefts  mentioned  by  Dr.  Iqrdyce  in  bis  late  Treatife  on  Di- 
gedion,  p.  178  ; who  adds,  that  it  much  refembles  the  edeutiai 
parts  of  the  ferum  of  blood. 

3.  A fluid  fimilar  to  the  fluid,  with  which  the  fetus  is  iur- 
rounded,  except  what  little  change  maybe  produced  by  a begin- 
ning digedion,  is  found  in  the  iame  manner  in  the  domach  of 
the'chick. 

Numerous  hairs,  fimilar  to  thofe  of  its  fkin,  are  perpetually 
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found  among  the  contents  of  the  ftomach  in  new-born  calves  t, 
which  mull  therefore  have  licked  themfelves  before  their  nativi- 
ty. Blafii  Anatom.  See  Sefit.  XVI.  2.  on  Inftincft. 

The  chick  in  the  egg  is  feen  gently  to  move  in  its  furround- 
ing fluid,  and  to  open  and  ihut  its  mouth  alternately.  The 
fame  has  been  obierved  in  puppies.  Halier’s  El.  Phyf.  I.  8. 

P.  '20;I. 

A column  of  ice  has  been  feen  to  reach  down  the  oefophagus 
from  the  mouth  to  the  ftomach  in  a frozen  fetus  ■ and  thisuce 
was  the  liquor  amnii  frozen. 

The  meconium,  or  firft  feces,  in  the  bowels  of  new-born  in- 
fants evince,  that  fomething  has  been  cligefted  ■,  and  what  could 
this  be  but  the  liquor  amnii  together  with  the  recrements  of  the 
gafcric  juice  and  gall,  which  were  neceflary  for  its  digeftion  ? 

Another  argument  to  evince,  that  the  fetus  is  nouriihed  by  ali- 
ment taken  into  the  ftomach  and  inteftines  by  the  mouth  during 
the  latter  months  of  pregnancy,  may  be  deduced  from  the  liver 
of  the  fetus  ; which  Halier  obferves  to  be  very  large  5 not  like 
the  lungs,  as  if  defigned  for  the  future  man  after  nativity.  Phy- 
Col.  Vol.  VI.  p.  618.  Whence  a fecretion  of  bile  mull  al- 
ready exift,  which  can  ferve  no  purpofe  but  to  be  mixed  with 
the  digefting  aliment. 

There  have  been  recorded  fome  monflrous  births  of  animals 
without  heads,  and  confequently  without  mouths,  which  feem 
to  have  been  delivered  on  doubtful  authority,  or  from  inaccurate 
obfervation.  There  are  two  of  iuch  monftrous  productions 
however  better  attefted  ; one  of  a human  fetus,  mentioned  by 
Gipfon  in  the  Scots  Medical  EflTays  ; which  having  the  gula  im- 
pervious was  furnifhed  with  an  aperture  into  the  wind-pipe, 
which  communicated  below  into  the  gullet ; by  means  of  which 
the  liquor  amnii  might  be  taken  into  the  ftomach  before  nativity 
without  danger  of  fufl'ocation,  while  the  fetus  had  no  occaflon 
to  breathe.  The  other  monftrous  fetus  is  defcribed  by  Vander 
Wiel,  who  afferts  that  he  faw  a monftrous  lamb,  which  had  no 
mouth  ; but  inftead  of  it  was  furnifhed  with  an  opening  in  the 
lower  part  of  the  neck  into  the  ftomach.  Both- thefe  inftances 
evidently  favour  the  dottrme  of  the  fetus  being  nourifhed  by  the 
mouth  j as  otherwife  there  had  been  no  neceffity  for  new  or 
unnatural  apertures  into  the  ftomach,  when  the  natural  ones 
were  deficient. 

From  thefe  faffs  and  obfervations  we  may  fafely  infer,  that 
the  fetus  in  the  womb  is  nourifhed  by  the  fluid  which  furrounds 
it ; which  during  the  firft  period  of  geftation  is  abforbed  by  the 
naked  lafleals  •,  and  is  afterwards  fwallowed  into  the  ftomach 
,and  bowels,  when  thefe  organs  are  perfected  ; and  laftly  that 
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the  placenta  is  an  organ  for  the  purpofe  of  giving  due  oxygena- 
tion to  the  blood  of  the  fetus  ; which  is  more  neceffarv,  or  at 
lead  more  frequently  neceffary,  than  even  the  fupply  of  food. 

The  queftion  of  the  great  Harvey  becomes  thus  eafilv  anfwer- 
ed.  « Why  is  not  the  fetus  in  the  womb  fuffocated  for  want 
of  air,  when  it  remains  there  even  to  the  tenth  month  without 
refpiration  : yet  if  it  be  born  in  the  feventh  or  eighth  month, 
and  has  once  refpired,  it  becomes  immediately  fuffocated  for 
want  of  air,  if  its  refpiration  be  obllru&ed  ?” 

For  further  information  on  this  fubjecf,  the  reader  is  referred 
to  the  Tentamen  Medicum  of  Dr.  Jeffray,  printed  at  Edinburgh 
in  1786.  And  it  is  hoped  that  Dr.  Forefter  will  fome  time 
give  his  thefes  on  this  fubjeft  to  the  public. 
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SECT.  XXXIX. 

OF  GENERATION. 

Felix,  qui  caufas  alta  caligine  jnerfas 

Pandit,  et  evolvit  tenuilEma  vincula  rerun*.  Axon, 

f.  Habits  of  ailing  and  feeling  of individuals  attend,  the  foul  into  a 
future  life , and  attend  the  new  embryon  at  the  time  of  its  produc- 
tion. The  new  fpeck  of  entity  abforbs  nutriment , and  receives 
oxygene.  Spreads  the  terminations  of  its  vef'els  on  cells,  which 
communicate  with  the  arteries  of  the  uterus  ; J'ometimes  with  theft 
of  the  peritoneum.  Afterwards  it  fwal/ows  the  liquor  amnii, 
which  it  produces  by  its  irritation  from  the  uterus,  or  peritoneum. 
Like  infedls  in  the  heads  of  calves  and  ffeep.  Why  the  white  of 
egg  is  of  two  confiflencies.  Why  nothing  is  found  in  quadrupeds 
fimilar  to  the  yolk , nor  in  moji  vegetable  feeds.  II.  I.  Eggs 
of  frogs  and  fff  impregnated  out  of  their  bodies.  Eggs  of  fowls 
which  are  noi  fecundated,  contain  only  the  nutriment  for  the  embry- 
on. The  embryon  is  produced  by  ihe  male,  and  the  nutriment  by 
the  female.  Anirnalcula  in  femine.  Profufion  of  nature’s  births. 

2.  Vegetables  viviparous.  Buds  and  bulbs  have  each  a father  but 
no  mother.  Veffels  of  the  leaf  and  bud  inofculate.  The  paternal 
offspring  exadlly  refemlles  the  parent.  3 . In  feels  impregnated  for 
fix  generations.  Polypus  branches  like  buds.  Creeping  roots . 
Viviparous  flowers.  Tcenia,  volvox.  Eve  from  Adam’s  rib. 
Semen  not  a flimulus  to  the  egg.  III.  1 . Embryons  not  original- 
ly •created  within  other  embryons.  Organized  matter  is  not  J'o  mi- 
nute. 2.  All  the  parts  of  the  embryon  are  not  formed  in  the  male 
parent.  Crabs  produce  their  legs,  worms  produce  their  heads  ana 
tails.  In  wens , cancers,  and  inflammations,  new  veffels  are  form- 
ed. Mules  partake  of  the  forms  of  both  parents.  ' Hair  and 
nails  grow  by  elongation,  not  by  difention.  3.  Organic  particles 
of  Buff  on.  IV.  1.  Rudiment  of  the  embryon  a fimple  living  f la- 
ment, becomes  a living  ring,  and  then  a living  tube.  2.  It  ac- 
squirls  new  irritabilities , and fenfbilities  with  new  organizations } 
as  iff  wounded  finals,  polypi , moths,  gnats , tad-poles.  Hence  new 

parts  are  acquired  by  addition  not  by  difention.  3.  All  parts  of 
the  body  grow  if  not  confined.  4.  Fetufes  deficient  at  their  ex- 
tremities, or  have  a duplicature  of  parts.  Monfrous  births. 
Double  parts  of  vegetables,  c.  Mulei  cannot  be  formed  by  dif- 
tention  of  the  feminal  ens.  6.  Families  of  animals  from  a mix- 
ture of  their  orders.  Mules  iniperfett.  7.  Animal  appetency 
like  chemical  affinity.  Vis  fabricatrix  and  medicatrix  of  nature. 

S.  The 
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8.  7 he  changes  of  animals  before  and  after  nativity.  Similarity 
of  their  fracture.  Changes  in  them  from  luf,  hunger,  and 
danger.  All  warm-blooded  animals  derived  from  one  living  filament . 
Cold-blooded  animals,  injects,  worms,  vegetables,  derived  alfo  from 
one  living  filament.  Id  ale  amnid  is  have  teats.  Male  pigeon  fives 
milk.  The  world  itfelfi generated.  The  caufe  of  caufes.  A fiale  of 
probation  and  refponfbihty . V.  i.  Efficient  caufe  of  the  colours  of 
birds'  eggs,  and  of  hair  and  feathers,  which  become  white  in  fnowy 
countries.  Imagination  of  the  female  colours  the  egg.  la. .as  or 

motions  of  the  retina  imitated  by  the  extremities  of  the  nerves  of 
touch,  or  rete  mucofum.  2.  Nutriment  [applied  by  the  female  of 
three  kinds.  Her  imagination  can  only  affect  the  firft  kind. 
Mules  how  produced,  and  mulattoes.  Organs  of  reproduction  wk\ 
deficient  in  mules.  Eggs  with  double  yolks.  VI.  x.  Various  fe- 

cretions  produced  by  the  extremities  of  the  vefels,  as  in  the  glands. 
Contagious  matter.  Many  glands  a fried  by  pleafurable  ideas , 
as  thofe  which  fecrete  the  [omen.  2.  Snails  and  worms  are  her- 
maphrodite, yet  cannot  impregnate  thsmfelves.  Final  caufe  of 
this.  3 . The  imagination  of  the  male  forms  the  fix.  Ideas,  or 

motions  of  the  nerves  of  vifion  or  of  touch,  are  imitated  by  the  ulti- 
mate extremities  of  the  glands  of  the  tefles , which  mark  the  fix. 
This  efi'eB  of  the  imagination  belongs  only  to  the  male.  The  fix  of 
the  embryon  is  not  owing  to  accident.  4.  Caufes  of  the  changes  in 
animals  from  imagination  as  in  monfers.  From  the  male,  Irom 
the  female.  5.  Mifcarriages  from  fear.  6.  Power  of  the 
imagination  of  the  male  over  the  colour,  form,  and  fix  of  the  prog- 
eny. An  infiance  of.  7.  All  of  generation  accompanied  with 
ideas  of  the  male  or  female  form.  Art  of  begetting  beautiful  chil- 

dren of  either  fex.  VII.  Recapitulation.  VIII.  X.  Appendix . 
Buds  are  individuals.  Caff  of  plumula  caudex  and  radicle. 
Every  part  of  the  caudex  can  germinate.  A triple  tree  by  ingraft- 

ment.  A lateral  vegetable  mule  produced  by  three  parents.  Con- 
ferva fontinalis.  2.  Lateral  propagation  of  polypus , and  hydra 
fentorea.  The  halves  of  two  polypi  made  to  unite.  Ingraft  meat 
of  vegetables.  Lateral  mule.  3.  New  bud  of  a doubly  ingrafted 
tree  has  three  kinds  of  caudex.  Triple  mule  produced  from  vari- 
ous parts  of  the  parent  tree.  4.  Earthworms  cut  ajundfr  gener- 
ate a new  head,  and  a new  tail.  So  the  c,iudexes  of  the  buds  of 
trees.  The  whole  embryon  not  formed  at  the  fame  time.  5 . Parts 
of  ike  long  caudex  of  ike  ne  w bud  are  ferreted  f sin  correfpondent 
parts  of  the  parent  bud , and  unite  beneath  the  cuticle.  Every 
part  of  the  caudex  can  germinate.  Tbefe  new  buds  rej smite  the 
part  of  the  flock,  where  they  arife.  Lateral  mute  from  many 
parents.  If  a triple  fexual  mule  ? 6.  Gravitation,  chemical 

affinity , electricity,  magnet  if :n.  Power  to  attract.  Ap  Uuae  to 

be 
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be  attraBed.  A magnet  pcjjejjes  power  to  attract.  Won  an  aptitude 
to  be  attracted.  So  of  eleBrifed  bodies,  and  chemical  affinities. 
Or  two  bodies  may  reciprocally  attraB  each  other.  J.  Union  of 
animal  with  inanimate  matter.  Union  of  two  living  particles. 
'The  animal  fenfe  pojfeffes  appetency  to  unite,  the  inanimate  materi- 
al poffeffes  aptitude  to  be  united.  Pitality  of  the  blood.  fibrils 
•with  appetencies,  molecules  with  propenjtties.  8.  Pibrils  with 
formative  appetencies.  Molecules  with  formative  propenfties. 
Like  fugle  and  double  affinities.  Paffons  of  hunger  and.  of  love. 
Thirf.  Suckling  children.  Mode  of  lateral  propagation,  o. 
Superfluous  vital  particles  produced  in  the  blood.  Secreted  by  fex- 
ual glands.  Combine  beneath  the  cuticle  of  trees.  Acquire  new 
appetencies,  and  form  fecondary  parts  of  the  embryon.  So  the 
paff on  for  generation,  and  define  for  animal  food,  and  the  new  at - 
tractions  if  bodies  chemically  combined.  A'ew  molecules  are  form- 
ed by  the  fexunl  glands  at  puberty,  and  in  the  peEloral  ones.  io. 
Different  fibrils  and  molecules  are  detached  from  different  parts 
of  the  parent  caudex  to  form  the  filled  one  : jo  in  the  Jexual  propa- 
gation of  vegetables  : and  by  their  combination  produce  an  embry- 
on, and  acquire  new  appetencies  and  form  fecondary  parts,  as  in 
dioecious  flowers.  II.  Threefold  lateral  mules.  So  fexual  mules 

rejemble  parts  of  their  parents  according  to  the  combinations  of  the 
fibrils  and  molecules,  and  produce  fecondary  parts,  otherwife  they 
would  refemble  the  father  only.  ■ Epigram  from  Martial.  IX. 
i . V srious  parts  of  the  new  embryon  produced  at  the  Jame  time. 
Organized  bodies  too  large  to  be  ferreted.  Primary  and fecondary 

formation  of  parts  of  the  fetus.  M.  Buffon’s  theory  differs  from 
this.  Moles  and  monflrous  births.  An  embryon  is  not  an  in- 
dividual, till  the  nerves  unite  in  the  brain.  2-  The  brain  and 
heart  generated  at  the  fame  time.  3.  Organic  particles  too  large 
to  pafs  the  glands  and  capillaries.  Not  fo  the  formative  particles. 
Plaice  the  latter  cannot  combine  in  the  blood.  4.  Formative  par- 
ticles do  not  combine  in  the  receptacles  of  the  fexual  glands,  as  thefe 
of  the  male  differ  from  thofe  of  the  female.  Not  Jo  in  Buffoti  s 
theory,  y.  The  whole  embryon  not  produced  at  the  fame  time. 
Primary  and  fecondary  parts.  Secondary  formation  of  the  caudex 

oj  buds,  of  diffeverecl  earth  worms,  of  the  legs  of  crabs,  of  human 
teeth,  and  of  a thumb.  X.  1.  Solitary  lateral  generation,  and 
folitary  internal  generation.  Animalized  particles  of  primary 
combination,  are  fecreted,  combine , and  form  primary  organizations . 
The  caudex  gemma  produces  fecondary  parts,  and  commences  its 
formation  in  Jeveral  places  at  the  fume  time.  Refembles  the  parent 
more  than  a fexual  progeny.  The  polypus  and  hydra.  2.  Solita- 

ry internal  generation  of  aphis,  tenia,  aBinia,  volvcx,  produces  a 
viviparous  offspring , not  an  oviparous  one.  Difference  off  lateral 

and 
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and  internal  generation.  3.  Hermaphrodite  fexual  generauen 
in  mojl  flowers,  and  fome  infects.  Summit-bulbs  of  feme  vegeta- 
bles are  a fexual  progeny.  Sexual  organs  in  hermaphrodites  arc 
feparate , but  ferrets  the  ntafeuline  and  feminize  formative  particles 
from  the  fame  mafs  of  blood.  Why  feeding  apple-trees  fornetimes 
referable  the  parent,  J'ometinTt*%  not.  Number  of  fpecies  increafed  by- 

reciprocal  generation.  4.  In  ftmple  fexual  generation  the  mafeu- 
line  and  feminine  fecrctions  are  from  different  maffes  of  blood. 
Thefe  animals  were  originally  hermaphrodites.  The  mode  of  the 
produBioh  of  the  new  embryon.  Secretion  differs  from  nutrition. 
Hew  embryon  begins  in  more  parts  than  one.  Acquires  new  ap- 
petencies, and  fabricates  fecondary  parts.  Sexual  organs  are fee  on - 

dtiry  parts,  not  primary  ones.  So  is  the  difference  of  the  male  and 
female  forms.  Vegetable  and  animal  fecondary  produBions.  r. 

Seeds.  V.ggs.  Spcivon  differs  from  eggs,  as  it  enlarges  along  with 
the  embryon  like  the  membranes  of  the  fetus  in  utero.  XI.  1 . In- 
animate crfals.  Animated  Organization.  Microfcopic  atiimal- 
eula  from  f agnation  of  vegetable  and  animal  fluids.  Do  net 
generate.  2.  Second  kind  of  animal  produBion  commences  in  mere 
points  that 1 one  : not  like  microfcopic  animals  ; as  truffles,  fungi, 
polypi,  hydra.  3.  Other  vegetables  are  hermaphrodite , but  boil: 
their  fexual  glands  fecrete  from  the  fame  mafs  of  blood.  Other 

vegetables  have  acquired  feparate  fexes,  a/td  fecrete  the  prolife  flu- 
ids from  different  maffes  of  blood.  The  embryon  begins  in  more 
points  in  the  more  complicated  animals.  The  primary  parts  fabri- 
cate fecondary  ones,  as  in  the  clafs  dioecia  of  vegetables,  and  in  fexu- 
al animals.  Nature  is  yet  in  her  infancy.  5.  Spontaneous  j ro- 
duBion  of  microfcopic  animalcules.  Is  fmilar  to  aBual  generation. 
The  frf  ‘animalcules  generate  others,  and  improve.  Seedling  tu- 
lip-root. Aphis.  Immutable  laws  impreffed  on  matter.  XII. 
Conclufon.  Of  caul'e  and  tffeB.  The  atomic  philofophy  leads  is) 
a frjl  cat f e. 

I.  The  ingenious  Dr.  Hartley  in  Ins  work  on  man,  and  fome 

other  philofophers,  have  been  of  opinion,  that  our  immortal 

part  acquires  during  this  life  certain  habits  of  adtiori  or  of  fenti- 

ment,  which  become  for  ever  indifioiuble,  continuing  alter  death 
in  a future  Hate  of  exigence  ; and  add,  that  if  the.e  habits  are 
of  the  malevolent  kind,  they  mult  render  the  poUeifor  miierable 
even  in  Heaven.  I would  apply  fhis  ingenious  idea  to  the  gener- 
ation or  production  of  the  embnon,  or  new  animal,  which 
partakes  fo  much  of  the  form  and  j.ropenlities  ot  the  parent. 

Owing  to  the  imperfection  of  language  the  offspring  is  termed 
a new  animal,  but  is  in  truth  a branch  or  elongation  of  the  par- 
ent *,  force  a part  of  the  embryon-animal  is,  or  was,  a part  of  the 

parent ; 
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parent;  and  therefore  in  ftridt  language  it  cannot  be  faid  to  be 
entirely  new  at  the  time  of  its  production  ; and  therefore  it  may 
retain  fome  of  the  habits  of  the  parent-fyftem. 

At  the  earlieft  period  of  its  exifterice  the  embrycn,  as  fecreted 
from  the  blood  of  the  male,  would  feem  to  confift  of  a living 
filament  with  certain  capabilities  of  irritation,  fenlation,  voli- 
tion, and  affociation  ; and  alfo  with  fome  acquired  habits  or 
propenfities  peculiar  to  the  parent  : the  former  of  thefe  are  in 
common  with  other  animals ; the  latter  feem  to  diftirtguifli  or 
produce  the  kina  of  animal,  whether  man  or  quadruped,  with 
the  fimilarity  of  feature  or  form  to  the  parent.  It  is  difficult  to 
be  conceived,  that  a living  entity  can  be  feparated  of  produced 
from  the  blood  by  the  a£lion  of  a gland  ; and  which  fhall  after- 
wards become  an  animal  fimilar  to  that  in  whofe  veffels  it  is 
formed ; evert  though  we  thouid  luppofe  with  fome  modern 
theorifts,  that  the  blood  is  alive  , yet  every  ether  hypothecs  con- 
cerning generation  refts  on  principles  ftiir  more  difficult  to  our 
comprehenliort. 

At  the  time  cf  procreation  this  fpeck  of  entity  is  received  in- 
to an  appropriated  nidus,  in  which  it  mult  acquire  two  circum- 
ftances  necefTary  to  its  life  and  growth  ; one  of  thefe  is  food  or 
fuftenance,  which  is  to  be  received  by  the  abforbent  mouths  of 
its  veffels  ; and  the  other  is  that  part  of  atmofpherical  air,  or  of 
water,  which  by  the  new  chemiftry  is  termed  oxygene,  and 
which  affects  the  blood  by  paffing  through  the  coats  of  the  vef- 
fels which  contain  it.  The  fluid  furrounding  the  embryon  in  its 
new  habitation,  which  is  called  liquor  amnii,  fupplies  it  with 
nourifhment ; and  as  fome  air  cannot  but  be  introduced  into  the 
uterus  along  with  a new  embryon,  it  would  feem  that  this  fame 
fluid  would  for  a (hort  time,  fuppofe  for  a few  hours,  fupply 
likewife  a fufficient  quantity  of  the  oxygene  for  its  immediate 
exiftence. 

On  this  account  the  vegetable  impregnation  of  aquatic  plants, 
is  performed  in  the  air  ; and  it  is  probable  that  the  honey-cun 
or  nedtary  of  vegetables  requires  to  be  open  to  the  air,  that  the 
anthers  and  ftigmas  of  the  flower  may  have  food  of  a more 
oxygenated  kind  than  the  common  vegetable  fap-juice. 

On  the  introduction  of  this  primordium  of  entity  into  the 
uterus  the  irritation  of  the  liquor  amnii,  v/hich  furrounds  it,  ex- 
cites the  abforbent  mouths  of  the  new  veffels  into  adtion  ; they 
drink  up  a part  of  it,  and  a pleafurable  fenfation  accompanies 
this  new  action  ; at  the  fame  time  the  chemical  affinity  of  the 
oxygene  adls  through  the  veffels  of  the  rubefeent  blood  ; ana  a 
previous  want,  or  difagreeable  fenfation,  is  relieved  by  this 
procefs. 
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As  the  want  of  this  oxygenation  of  the  blood  is  perpetual,  (as 
appears  from  the  inceffant  neceflity  of  breathing  by  lungs  or 
gills,-)  the  veflels  become  extended  by  the  efforts  of  pain  or  derm- 
ic feek  this  neceflary  objedf  of  oxygenation,  and  to  remove  the 
difagreeable  fenfation,  which  that  want  occaffons.  At  the  fame 
time  new  particles  of  matter  are  abforbed,  or  applied  to  thefe 
extended  veflels,  and  they  become  permanently  elongated,  as  the 
fluid  in  contact  with  them  foon  lofes  the  oxygenous  part,  which 
it  at  firft  pofleffed,  which  was  owing  to  the  introduction  of  air 
along  with  the  embryon.  Thefe  new  blood-veffels  approach  the 
fides  of  the  uterus,  and  penetrate  with  their  fine  terminations 
into  the  veflels  of  the  mother ; or  adhere  to  them,  acquiring 
oxygene  through  their  coats  from  the  pafling  currents  of  the  ar- 
terial blood  of  the  mother.  See  Se£l.  XXXVIII.  2. 

This  attachment  of  the  placental  veflels  to  the  internal  fide  of 
the  uterus  by  their  own  proper  efforts  appears  further  illuftrated 
by  the  many  inffances  of  extra-uterine  fetufes,  which  have  thus 
attached  or  inferted  their  veflels  into  the  peritoneum  ; or  on  the 
vifeera,  exa£tly  in  the  fame  manner  as  they  naturally  infert  or 
attach  them  to  the  uterus. 

The  abforbent  veflels  of  the  embryon  continue  to  drink  up 
nourifhment  from  the  fluid  in  which  they  fwim,  or  liquor  am- 
nii ; and  which  at  firft  needs  no  previous  digeftive  preparation  » 
but  which,  when  the  whole  apparatus  of  digeftion  becomes  com- 
plete, is  fwallowed  by  the  mouth  into  the.ftomach,  and  being 
mixed  with  faliva,  gaftric  juice,  bile,  pancreatic  juice,  and  mucus 
of  the  inteftines,  becomes  digefted,  and  leaves  a recrement, 
which  produces  the  firft  feces  of  the  infant,  called  meconium. 

The  liquor  amnii  is  feereted  into  the  uterus,  as  the  fetus  re- 
quires it,  and  may  probably  be  produced  by  the  irritation  of  the 
fetus  as  an  extraneous  bodv  -,  fince  a fimilar  fluid  is  acquired 
from  the  peritoneum  in  cafes  of  extra-uterine  geftation.  rIhe 
young  caterpillars  of  the  gad-fly  placed  in  the  ikins  of  cows,  and 
the  young  of  the  ichneumon-fly  placed  in  the  backs  of  the  cater- 
pillars on  cabbages,  feem  to  produce  their  nourifhment  by  their 
irritating  the  fides  of  their  nidus.  A vegetable  fecretion  and 
concretion  are  thus  produced  on  oak-leaves  bv  the  gall-iniect, 
and  by  the  cynips  in  the  bedeguar  cf  the  rofe  •,  and  by  the  young 
grai'shopper  on  many  plants,  by  which  the  animal  furrounds  it- 
felf  with  froth.  But  in  no  circumftance  is  extra-uterine  gefla- 
tion  fo  exactly  refembled  as  by  the  eggs  of  a flv,  which  are  de- 
pofited  in  the  frontal  fmus  or  lheep  and  calves.  Thefe  eggs  float 
in  fome  ounces  of  fluid  ccliefted  in  a thin  pellicle  or  hydatid. 
This  bag  of  fluid  compreffes  the  optic  nerve  on  one  fide,  by  which 
the  vifion  being  lefs  diftir.ct  in  that  eye,  tjis  animal  turns  in  per- 
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petual  circles  towards  the  fide  affe£Ied,  in  order  to  get  a more 
accurate  view  of  objedls  ; for  the  fame  reafon  as  in  fquinting 
the  affedted  eye  is  turned  away  from  the  object  contemplated. 
Sheep  in  the  warm  months  keep  their  nofes  dole  to  the  ground 
to  prevent  this  fly  from  fo  readily  getting  into  their  noftrils. 

The  liquor  amnii  is  fecreted  into  the  womb  as  it  is  required, 
;not  only  in  refpedc  to  quantity,  but,  as  the  digeftive  powers  of  the 
fetus  become  formed,  this  fluid  becomes  of  a different  confid- 
ence and  quality,  'till  it  is  exchanged  for  milk  after  nativity. 
Haller.  Phyfiol.  V.  i.  In  the  egg  the  white  part,  which  is 
analogous  to  the  liquor  amnii  of  quadrupeds,  confifts  of  two 
diftindfc  parts ; one  of  which  is  more  vifcid,  and  probably  more 
difficult  of  riigeftion,  and  more  nutritive  than  the  other  ; and 
this  latter  is  ufed  in  the  laid  week  of  incubation.  The  yolk  of 
the  egg  is  a ftill  ftronger  or  more  nutritive  fluid,  which  is  drawn 
up  intd  the  bowels  of  the  chick  juft  at  its  exclufion  from  the 
fnell,  and  ferves  it  for  nourilhment  for  a day  or  two,  till  it  is 
able  to  digeft,  and  has  learnt  tu  choofe  the  harder  feeds  or  grains, 
which  are  to  afford  it  fuftenance.  Nothing  analogous  to  this 
yolk  is  found  in  the  fetus  of  lactiferous  animals,  as  the  milk  is 
another  nutritive  fluid  ready  prepared  for  the  young  progeny; 
it  is  alfo  a curious  circumftance,  that  the  firft  milk  of  .female  ani- 
mals after  parturition  is  much  thicker,  like  the  yolk  of  egg,  and 
much  more  coagulable,  than  that  which  is  fecreted  after  a few 
-days,  when  the  digeftive  powers  of  the  offspring  are  become 
ftronger. 

The  yolk  therefore  is  not  neceffary  to  the  fpawn  of  fifb,  the 
eggs  of  infedts,  or  for  the  feeds  of  vegetables  ; as  their  embry- 
ons  have  probably  their  food  prefented  to  them  as  foon  as  they 
are  excluded  from  their  fhells,  or  have  extended  their  roots. 
Whence  it  happens  that  fome  infedts  produce  a living  progeny 
in  the  fpring  and  fummer,  and  eggs  in  the  autumn  ; and  fome 
vegetables  have  living  roots  .or  buds  produced  in  the  place  of 
feeds,  as  the  polygonum  viviparum,  and  magical  onions.  See 
Botanic  Garden,  p.  it.  art.  Anthoxanthum. 

There  feems  however  to  be  a refervoir  of  nutriment  prepared 
for  fome  feeds  befides  their  cotyledons  or  feed-leaves,  which  may 
be  fuppofcd  in  fome  meafure  analogous  to  the  yolk  of  the  egg. 
Such  are  the  faccharine  juices  of  apples,  grapes,  and  other  fruits, 
which  fupply  nutrition  to  the  feeds  after  they  fall  on  the  ground. 
And  fuch  is  the  milky  juice  in  the  centre  of  the  cocoa-nut,  and 
part  of  the  kernel  of  it ; the  fame  I fuppofe  of  all  other  monoco- 
tyledon feeds,  as  of  the  palms,  grades,  and  lilies.  The  milky 
juice  in  the  centre  of  the  cocoa-nut  feems  curioufly  to  referable 
the  chyle  of  animals,  as  it  contains  oil  diffufed  with  mucilage 
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and  fugar,  whence  arifes  its  white  colour  ■ whereas  the  chyle  or 
fap-juice  of  vegetables,  which  exudes  from  wound?  of  birch  cr 
maple-trees  in  the  vernal  months,  is  tranfparent,  and  confifts  on- 
ly of  fugar  and  mucilage,  and  in  this  circumftanee  differs  from 
the  chyle  of  animals. 

II.  1.  The  procefs  of  generation  is  fiill  involved  in  impene- 
trable obfcurity,  conjectures  may  neverthelefs  be  formed  con- 
cerning fome  of  its  circumftances.  Firft,  the  eggs  of  fifh  and 
frogs  are  impregnated,  after  they  leave  the  body  of  the  female  ; 
becaufe  they  are  depofited  in  a fluid,  and  are  not  therefore 
covered  with  a hard  {hell.  It  is  however  remarkable,  that  neither 
frogs  nor  fifh  will  part  with  their  fpawn  without  the  prefence 
of  the  male  ; on  which  account  female  carp  and  gold-fifh  in 
fmali  ponds,  where  there  are  no  males,  frequently  die  from  the 
diflention  of  their  growing  fpawn.  2.  The  eggs  of  fowls, 
which  are  laid  without  being  impregnated,  are  feen  to  contain 
only  the  yolk  and  white,  which  are  evidently  the  food  or  fuf- 
tenance  for  the  future  chick.  3.  As  the  cicatricula  of  thefe 
eggs  is  given  by  the  cock,  and  is  evidently  the  rudiment  of  the 
new  animal  $ we  may  conclude,  that  the  embrvon  is  produced 
by  the  male,  and  the  proper  food  and  nidus  by  the  female.  For 
if  the  female  be  fuppofed  to  form  an  e^Ual  part  of  the  embrvon, 
why  fhculd  fire  form  tEe  whole  of  the  apparatus  for  nutriment 
and  for  oxygenation  ? The  male  in  many  animals  is  larger, 
ftronger,  and  digefts  more  food  than  the  female,  and  therefore 
fhould  contribute  as  much  or  more  towards  the  reproduction  of 
the  fpecies  ; but  if  he  contributes  only  half  the  embryon  and. 
none  of  the  apparatus'  for  fuftenance  and  oxygenation,  the  di- 
vifion  is  unequal ; the  ftrength  of  the  male,  and  his  confump- 
tion  of  food  are  too  great  for  the  effedt,  compared  with  that  of 
the  female,  which  is  contrary  to  the  ufual  courfe  of  nature. 

It  has  been  fuppofed  by  fome  inquirers  into  the  procefs  of 
generation,  that  the  male  femen  in  many  animals  could  not  come 
into  contadt  with  the  ovum  of  the  female,  and  they  have  hence 
fuppofed,  that  an  aerial  or  ethereal  emanation  from  the  ferneu 
virile  might  ferve  the  purpofe  of  ftimulating  into  life  the  ovum 
muliebre,  becaufe  in  the  vegetable  ftigma  of  fome  flowers  no 
veifels  have  been  feen  to  receive  and  tranfmit  the  burfting  an- 
ther-duff ; and  becaufe  it  is  not  poffible,  that  the  ejacuhtio 
feminis  iu  quadrupeds  could  fend  it  through  the  fallopian  tubes 
to  the  veficles  of  the  ovaria. 

In  refpedl  to  the  analogies  from  other  animals,  ift.  It  may 
be  obferved,  that  in  the  generation  of  frogs,  it  is  well  known, 
that  the  male  fperm  is  effufed  in  contadt  with  the  female  fpawn, 
as  it  leaves  her  body,  and  that  in  fifh  the  male  fperm  is  likewife 
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effufed  on  the  female  fpawn  after  its  produdlion.  2d.  In  refpeci 
to  vegetables,  it  mull  be  recoliedled,  that  their  veflels  are  fo  mi- 
nute in  diameter,  that  they  have  not  in  general  been  of  fufEcienc 
iize  to  be  injected  by  coloured  fluids ; and  are  not  thence  fo 
vifible  by  microlcopes  as  thofe  of  animals,  and  that  it  is  probable, 
thofe  of  the  (tigma  or  piftillum  of  flowers,  which  are  defigned 
to  ablorb  the  foimion  of  the  anther-duft,  which  adheres  to  the 
moift  ftigma,  may  be  always  empty,  or  have  their  mouths  clofed, 
except  when  they  are  ftimulated  into  aftion  by  the  anther-duft, 
and  may  thence  more  eafily  efcape  obfervation.  Nor  do  I know, 
that  any  one  has  endeavoured  to  detedl  thefe  veflels  by  experi- 
ments with  coloured  liquids  applied  along  with  the  male  farina 
on  the  ftigma  for  its  abforption,  or  by  differing  the  piftillum  as 
in  its  recent  or  dry  ftate,  or  by  obferving  it  in  a ftate  of  charcoal- 

In  regard  to  quadrupeds,  Dr.  Haighton  has  fhewn  by  a num- 
ber of  curious  experiments  on  rabbits,  publifhed  in  the  Philo- 
-foph.  Tranfaft.  for  the  year  1797,  that  the  male  femen  does 
not  permeate  the  fallopian  tubes,  and  confequently  never  arrives 
at  the  female  ova,  either  in  a liquid  or  aerial  ftate  5 but  that  it 
is  by  the  ftimulus  of  the  femen  in  the  neck  of  the  uterus  ; that 
the  vehicles  of  the  ovaria  fvveli,  and  difcharge  the  material,  which 
has  been  called  an  ovum,  though  it  does  not  poffefs  a diftinguiib- 
able  form  ; and  that  this  is  acquired  and  carried  into  the  uterus 
by  the  periftaltic  motions  of  the  fallopian  tubes,  fome  hours  af- 
ter copulation,  -jtiere  I fuppofe  it  finds  the  male  femen,  and 
that  thus  the  new  animal  produced  by  the  fecretion  of  the  male 
finds  corrcfponding  nutriment  and  fituation  in  the  female  in  all 
iexual  progeny.  But  that  no  female  apparatus  is  required  in  the 
produdlion  cl7  the  buds  of  trees,  or  in  the  adherent  fetus  of  the 
polypus,  or  of  the  coral-iniects. 

In  objection  to  this  theory  cf  generation  it  may  be  faid,  if  the 
animalcula  in  femme,  as  feen  by  the  microfcope,  be  all  of  them 
rudiments  of  homunculi,  when  but  one  of  them  can  find  a nidus, 
what  a wafte  nature  has  made  of  her  produdlions  ? I do  not  af- 
fert  that  thefe  moving  particles,  vifible  by  the  microfcope,  are 
homunciones;  perhaps  they  maybe  the  creatures  of  ftagnation  or 
putridity,  or  perhaps  no  creatures  at  all  ; but  if  they  are  fup- 
pofed  to  be  rudiments  of  homunculi,  or  embryons,  fuch  a pro- 
fufion  of  them  correfpoiids  with  the  general  efforts  of  nature  to 
provide  for  the  continuance  of  her  fpecies  of  animals.  Every 
individual  tree  produces  innumerable  feeds,  and  every  individual 
fifh  innumerable  fpawn,  in  fuch  inconceivable  abundance  as 
would  in  a fhort  fpace  of  time  crowd  the  earth  and  ocean  with 
inhabitants ; and  thefe  are  much  more  perfedl  animals  than  the 
ammaieula  in  femine  can  be  fuppofed  to  be,  and  perifh  in  un- 
counted 


GENERATION. 


Sect.  XXXIX.  2. 2. 


382 

counted  millions.  This  argument  only  (hews,  that  the  produc- 
tions of  nature  are  governed  by  general  laws ; and  that  by  a 
wife  fuperfluity  of  provifion  fine  has  enfured  their  continuance. 

2.  That  the  embryon  is  fecreted  or  produced  by  the  male, 
and  not  by  the  conjunction  of  fluids  from  both  male  and  female, 
appears  from  the  analogy  of  vegetable  feeds.  In  the  large  flow- 
ers, as  the  tulip,  there  is  no  fimilaiity  of  apparatus  between  the 
anthers  and  the  ftigma  : the  feed  is  produced  according  to  the 
obfervations  of  Spallanzani  long  before  the  flowers  open,  and  m 
confequence  long  before  it  can  be  impregnated,  like  the  egg  in 
the  pullet.  And  after  the  prolific  duft  is  fired  on  the  ftigma, 
the  feed  becomes  coagulated  in  one  point  firft,  like  the  cicatricu- 
la  of  the  impregnated  egg.  See  Botanic  Garden,  Par:  I.  addi- 
tional note  38.  Now  in  thefe  fimple  produfts  of  nature,  if  the 
female  contributed  to  produce  the  new  embryon  equally  with 
the  male,  there  would  probably  have  been  fome  vifible  fimilarity 
of  parts  for  this  purpofe,  befides  thofe  neceflary  for  the  nidus 
and  fuftenance  of  the  new  progeny.  Befides  in  many  flowers 
the  males  are  more  numerous  than  the  females,  or  than  the  fepa- 
rate  uterine  cells  in  their  germs,  which  would  fhew,  that  the  of- 
fice of  the  male  was  at  leaf);  as  important  as  that  of  the  female  ; 
whereas  if  the  male,  befides  producing  the  egg  or  feed,  was  to 
produce  an  equal  part  of  the  embryon,  the  office  of  reproduffion 
would  be  unequally  divided  between  them. 

Add  to  this,  that  in  die  moft  fimple  kind  of  vegetable  repro- 
duction, I mean  the  buds  of  trees,  which  are  the  viviparous 
offspring,  the  leaf  is  evidently  the  parent  of  the  bud,  which  rifes 
in  its  bofom,  according  to  the  obfervation  of  Linnaeus.  This 
leaf  confifts  of  abforbent  veflels,  and  pulmonary  ones,  to  obtain 
its  nutriment,  and  to  impregnate  it  with  oxygene.  This  fimple 
piece  of  living  organization  is  alfo  furnifhed  with  a power  of  re- 
production ; and  as  the  new  offspring  is  thus  fupported  adhering 
to  its  father,  it  needs  no  mother  to  fupply  it  with  a nidus,  and 
nutriment,  and  oxygenation  j and  hence  no  female  leaf  has 
exiftence. 

I did  conceive  that  the  veflels  between  the  bud  and  the  leaf 
communicated  or  inofculated  ; and  that  the  bud  was  thus  ferved 
with  vegetable  blood,  that  is,  with  both  nutriment  and  oxygena- 
tion, till  the  death  of  the  parent-leaf  in  autumn.  And  that  in 
this  refpeC:  it  differed  from  the  fetus  of  viviparous  animals. 
But,  fince  the  former  editions  of  this  work  were  publifhed,  I 
have  been  induced  to  change  that  opinion  ; as  on  difle&ing  the 
bud  of  the  horfe-chefnut,  tefculus  hippocaftanum,  as  mentioned 
below,  no  communication  of  veflels  between  the  leaf  and  the  bud 
generated  in  its  bcfom  could  be  perceived,  fo  that  it  is  more 
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probably  nourifhed  by  abfovbing  the  fluid,  with  which  it  is  fur- 
rounded,  like  the  fetus  of  animals,  as  (hewn  in  my  work  on 
vegetation,  termed  Phytologia.  Se£L  VII.  i.  2.  Secondly,  I 
conceive  that  then  the  bark-veffels  belonging  to  the  dead  leaf,  and 
in  which  I fuppofe  a kind  of  manna  to  have  been  deposited,  be- 
come now  the  placental  veflcls,  if  they  may  be  fo  called,  of  the 
new  bud.  From  the  vernal  fap  thus  produced  of  one  fugar-ma- 
ple-treein  New- York  and  in  Pennfylvania,  five  or  fix  pounds  of 
good  fugar  may  be  made  annually  without  deflroying  the  tree. 
Account  of  maple-fugar  by  B.  Rufh.  London,  Phillips.  (See 
Botanic  Garden,  Part  I.  additional  note  on  vegetable  placenta- 
tion.) 

Thefe  veffels,  when  the  warmth  of  the  vernal  fun  hatches  the 
young  bud,  ferve  it  with  a faccharine  nutriment,  till  it  acquires 
leaves  of  its  own,  and  (boots  a new  fyftem  of  abforbents  down 
the  bark  and  root  of  the  tree,  juft  as  the  farinaceous  or  oily  mat-* 
ter  in  feeds,  and  the  faccharine  matter  in  fruits,  ferve  their  em* 
bryons  with  nutriment,  till  they  acquire  leaves  and  roots.  This 
analogy  is  as  forcible  in  fo  obfcure  a fubject,  as  it  is  curious,  and 
may  in  large  buds,  as  of  the  horfe-chefnut,  be  almoft  feen  by  the. 
naked  eye ; if  with  a penknife  the  remaining  rudiment  of  the 
laft  year’s  leaf,  and  of  the  new  bud  in  its  bofom,  be  cut  away 
flice  by  flice.  The  feven  ribs  of  the  laft  year’s  leaf  will  be  feen 
to  have  arifen  from  the  pith  in  feven  diitin£t  points  making  a 
curve  ; and  the  new  bud  to  have  been  produced  in  their  centre, 
and  to  have  pierced  the  alburnum  and  cortex,  and  grown  with- 
out the  affiftance  of  a mother.  A fimilar  procefs  may  be  feen 
on  differing  a tulip-root  in  winter  ; the  leaves,  which  enclofed 
the  laft  year’s  flower-ftalk,  were  not  neceffary  for-  the  flower  ; 
but  each  of  thefe  was  the  father  of  a new  bud,  which  may  be 
now  found  at  its  bafe  and  which,  as  it  adheres  to  the  parent, 
required  no  mother. 

This  paternal  offspring  of  vegetables,  I mean  their  buds  and 
bulbs,  is  attended  with  a very  curious  circumftance  ; and  that 
is,  that  they  exaftly  refemble  their  parents,  as  is  obfervable  in 
grafting  fruit  trees,  and  in  propagating  flower-roots  ; whereas 
the  feminal  offspring  of  plants,  being  fupplied  with  nutriment 
by  the  mother,  is  liable  to  perpetual  variation.  Thus  all'o  in  the 
vegetable  clafs  dioecia,  where  the  male  flowers  are  produced  on 
one  tree,  and  the  female  ones  on  another  : the  buds  of  the  male 
trees  uniformly  produce  either  male  flowers,  or  other  buds  fimi- 
lar to  themfelves  ; and  the  buds  of  the  female  trees  produce 
either  female  flowers,  or  other  buds  fimilar  to  themfelves  ; 
whereas  the  feeds  of  thefe  trees  produce  either  male  or  female 
plants.  From  this  analogy  of  the  production  of  vegetable  buds 
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■without  a mother,  I contend  that  the  mother  does  not  contribute 
to  the  formation  of  the  living  ens  in  animal  generation,  but  ij 
neceffary  only  for  fupplying  its  nutriment  and  oxygenation. 

There  is  another  vegetable  fad  publiffied  by  M.  Koelreuter, 
which  he  calls  “ a complete  metamorphofis  of  one  natural  fpe- 
cies  of  plants  into  another,”  which  (hews,  that  in  feeds  as  well 
as  in  buds,  the  embryon  proceeds  from  the  male  parent,  though 
the  form  of  the  fubfequent  mature  plant  is  in  part  dependent  on 
the  female.  M.  Koelreuter  impregnated  a Itigma  of  die  nico- 
tiana  ruftica  with  the  farina  of  the  mcotiana  paniculata,  and  ob- 
tained prolific  feeds  from  it.  With  the  plants  which  fprung 
from  thefe  feeds,  he  repeated  the  experiment,  impregnating  them 
with  the  farina  of  the  nicotiana  paniculata.  As  the  mule  plants 
which  he  thus  produced  were  prolific,  he  continued  to  impreg- 
nate them  for  many  generations  with  the  farina  of  the  nicotiana 
paniculata,  and  they  became  more  and  more  lifce  the  male  par- 
ent, till  he  at  length  obtained  fix  plants  in  every  refped  perfect- 
ly fimilar  to  the  nicotiana  paniculata  $ and  in  no  refped  refem- 
bling  their  female  parent  die  nicotiana  rultica.  Blumenbach  on 
Generation. 

q.  It  is  probable  that  the  infeds,  which  are  faid  to  require  but 
one  impregnation  for  fix  generations,  as  the  aphis  (fee  Amenit. 
Aeadem.)  produce  their  progeny  in  the  manner  above  deferibed, 
that  is,  without  a mother,  and  not  without  a father  ; and  thus 
experience  a lucina  fine  concubitu.  Thofe  who  have  attended 
to  the  habits  of  the  polypus,  which  is  found  in  the  flagnant  wa- 
ter of  our  ditches  in  July,  affirm,  that  the  young  ones  branch  out 
from  the  fide  of  the  parent  like  the  buds  of  trees,  and  after  a 
time  feparate  ihemfelves  from  them.  This  is  fo  analogous  to 
the  manner  in  which  the  buds  of  trees  appear  to  be  produced, 
that  thefe  polypi  may  be  confideved  as  all  male  animals,  produ- 
cing embryons,  which  require  no  mother  to  fupply  them  with  2 
nidus,  or  with  nutriment,  and  oxygenation. 

This  lateral  or  lineal  generation  of  plants,  not  only  obtains  in 
the  buds  of  trees,  which  continue  to  adhere  to  them,  but  is 
beautifully  feen  in  the  wires  of  knot-grafs,  polygonum  aviculare, 
and  in  thofe  of  ftrawberries,  fragaria  vefca.  In  thefe  an  elonga- 
ted creeping  bud  is  protruded,  and,  where  it  touches  the  ground, 
takes  root,  and  produces  a new  plant  derived  from  its  father, 
from  which  it  acquires  both  nutriment  and  oxygenation  ; and 
in  confequence  needs  no  maternal  apparatus  for  thefe  purpoles. 
In  viviparous  flowers,  as  thofe  of  allium  magicum,  and  polygo- 
num viviparum,  the  anthers  and  the  ftigmas  become  effete  and 
perifii ; and  the  lateral  or  paternal  offspring  fucceed  initead  of 
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feeds,  which  adhere  till  they  are  fufficiently  mature,  and  then  fall 
upon  the  ground,  and  take  root  like  other  bulbs. 

The  lateral  production  of  plants  by  wires,  while  each  new 
plant  is  thus  chained  to  its  parent,  and  continues  to  put  forth 
another  and  another,  as  the  wire  creeps  onward  on  the  ground, 
is  exactly  refembled  by  the  tape-worm,  or  taenia,  fo  often  found 
in  the  bowels,  ftretching  itfelf  in  a chain  quite  from  the  ftom- 
ach  to  the  rectum.  Linnaeus  afferts,  “ that  it  grows  old  at  one 
extremity,  while  it  continues  to  generate  young  ones  at  the  oth- 
er, proceeding  ad  infinitum,  like  a root  of  grafs.  The  feparate 
joints  are  called  gourd-worms,  and  propagate  new  joints  like  the 
parent  without  end,  each  joint  being  furnifhed  with  its  proper 
mouth,  and  organs  of  digeftion.”  Syftema  naturae.  Vermes 
tenia.  In  this  animal  there  evidently  appears  a power  of  repro- 
duction without  any  maternal  apparatus  for  the  purpofe  of  fup- 
plying  nutriment  and  oxygenation  to  the  embryon,  as  it  remains 
attached  to  its  father  till  its  maturity.  The  volvox  globator, 
which  is  a tranfparent  animal,  is  Laid  by  Linnaeus  to  bear  within 
it  ions  and  grand-fons  to  the  fifth  generation.  Thefe  are  prob- 
ably living  fetufes,  produced  by  the  father,  of  different  degrees 
of  maturity,  to  be  detruded  at  different  periods  of  time,  like  the 
unimpregnated  eggs  of  various  fizes,  which  are  found  in  poul- 
try ; and  as  they  are  produced  without  any  known  copulation, 
contribute  to  evince,  that  the  living  embryon  in  other  orders  of 
animals  is  formed  by  the  male  parent,  and  not  by  the  mother,  as 
one  parent  has  the  power  to  produce  it. 

This  idea  of  the  reproduction  of  animals  from  a fingle  living 
filament  of  their  fathers,  appears  to  have  been  ihadowed  or  al- 
legorized in  the  curious  account  in  facred  writ  of  the  formation 
of  Eve  from  a rib  of  Adam. 

From  all  thefe  analogies  I conclude,  that  the  embryon  is  pro- 
duced folely  by  the  male,  and  that  the  female  fupplies  it  with  a 
proper  nidus,  with  fuftenance,  and  with  oxygenation  ; and  that 
the  idea  of  the  femen  of  the  male  conftituting  only  a ftimulus  to 
the  egg  of  the  female,  exciting  it  into  life,  (as  held  by  fome  phi— 
lofophers)  has  no  fupport*  from  experiment  or  analogy. 

III.  1.  Many  ingenious  philofophers  have  found  fo  great 
difficulty  in  conceiving  the  manner  of  the  reproduction  of  ani- 
mals, that  they  havefuppofed  all  the  numerous  progeny  to  have 
exifted  in  miniature  in  the  animal  originally  created  ; and  that 
thefe  infinitely  minute  forms  are  only  evolved  or  diltended  as 
the  embryon  increafes  in  the  womb.  This  idea,  befides  ks  being 
unfupported  by  any  analogy  we  are  acquainted  with,  afcribes  a 
greater  tenuity  to  organized  matter,  than  w-e  can  readily  admit  $ 
as  thefe  included  embryons  are  fuppofed  each  of  them  to  confift 
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of  the  various  and  complicate  parts  of  animal  bodies  : they  mud 
poffefs  a much  greater  degree  of  minutenefs,  than  that  which 
was  afcribed  to  the  devils  that  tempted  St.  Anthony  ; of  whom 
2©,ooo  were  faid  to  have  been  able  to  dance  a faraband  on  the 
point  of  the  fineft  needle  without  incommoding  each  other, 

2.  Others  have  fuppofed,  that  all  the  parts  of  the  embryon  are 
formed  in  the  male,  previous  to  its  being  depofited  in  the  egg  or 
uterus  and  that  it  is  then  only  to  have  its  parts  evolved  or  dif- 
tended  as  mentioned  above  ; but  this  is  only  to  get  rid  of  one 
difficulty  by  propofing  another  equally  incomprehenfibie  : they 
found  it  difficult  to  conceive,  how  the  embryon  could  be  formed 
in  the  uterus  or  egg,  and  therefore  wiffiea  it  to  be  formed  before 
it  came  thither.  In  anfwer  to  both  thefe  doctrines  it  may  be  ob- 
ferved,  ift.  that  fome  animals,  as  the  crab-fiffi,  can  reproduce 
a v/hole  limb,  as  a leg  which  has  been  broken  off ; others,  as 
worms  and  fnails,  can  reproduce  a head,  or  a tail,  when  either 
of  them  has  been  cut  away  ; and  that  hence  in  thefe  animals  at 
lealt  a part  can  be  formed  anew,  which  cannot  be  fuppofed  to 
have  exifted  previoufly  in  miniature. 

Secondly,  there  are  new  parts  or  new  veffels  produced  in 
many  difeafes,  as  on  the  cornea  of  the  eye  in  ophthalmy,  in  wens 
and  cancers,  which  cannot  be  fuppofed  to  have  had  a prototype 
or  original  miniature  in  the  embryon. 

Thirdly,  how  could  mule-animals  be  produced,  which  partake 
of  the  forms  of  both  the  parents,  if  the  original  embryon  was  a 
miniature  exifting  in  the  femen  of  the  male  parent  ? if  an  em- 
bryon of  the  male  afs  was  only  expanded,  no  refemblance  to  the 
mare  could  exift  in  the  mule. 

This  miftaken  idea  of  the  extenfion  of  parts  feems  to  have  had 
its  rife  from  the  mature  man  refembling  the  general  form  of  the 
fetus ; and  from  thence  it  was  believed,  that  the  parts  of  the 
fetus  were  diftended  into  the  man ; whereas  thev  have  increafed 
ioo  times  in  weight,  as  well  as  ioo  times  in  fize  now  no  one 
will  call  the  additional  ninety-nine  parts  a diftention  of  the 
original  one  part  in  refpeft  to  weight.  Thus  the  uterus  during 
pregnancy  is  greatly  enlarged  in  thicknefs  and  foliditv  as  well  as 
in  capacity,  and  hence  muff  have  acquired  this  additional  fize 
by  accretion  of  new  parts,  not  by  an  extenfion  of  the  old  ones  ; 
the  familiar  aft  of  blowing  up  the  bladder  of  an  animal  recent!  ;, 
flaughtered  has  led  our  imaginations  to  apply  this  idea  of  dif- 
tention to  the  increafe  of  fize  from  natural  growth ; which 
however  muff  be  owing  to  the  appofition  of  new  parts  •,  as  it  is 
evinced  from  the  increafe  of  weight  along  with  the  increafe  of 
dimenfion  ; and  is  even  vifible  to  our  eyes  in  the  elongation  cr 
our  hair  from  the  colour  of  its  ends  ; or  when  it  has  been  dyed 
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on  the  head  ; and  in  the  growth  of  our  nails  from  the  fpecks 
fometimes  obfervable  on  them  ; and  in  the  increafe  of  the  white 
crefcent  at  the  roots,  and  in  the  growth  of  new  flefh  in  wounds, 
which  confifts  of  new  nerves  as  well  as  of  new  blood-veflels. 

3.  Laftly,  Mr.  Buffon  has  with  great  ingenuity  imagined  the 
exiftence  of  certain  organic  particles,  which  are  fuppofed  to  be 
partly  alive,  and  partly  mechanic  fprings.  The  latter  of  thefe 
were  difcovered  by  Mr.  Needham  in  the  milt  or  male  organ  of  a 
fpecies  of  cuttle  fifh,  called  calmar ; the  former,  or  living  animal- 
cula,  are  found  in  both  male  and  female  fecretions,  in  the  infufions 
of  feeds,  as  of  pepper,  in  the  jelly  of  roafted  veal,  and  in  all  other 
animal  and  vegetable  fubltances.  Thefe  organic  particles  he 
fuppofes  to  exift  in  the  fpermatic  fluids  of  both  fexes,  and  that 
they  are  derived  thither  from  every  part  of  the  body,  and  mull 
therefore  referable,  as  he  fuppoles,  the  parts  from  whence  they 
are  derived.  Thefe  organic  particles  he  believes  to  be  in  con- 
flant  activity,  till  they  become  mixed  in  the  womb,  and  then 
they  inllantly  join  and  produce  an  embryon  or  fetus  fimilar  to 
the  two  parents. 

Many  objections  might  be  adduced  to  this  ingenious  theory; 

I fhall  only  mention  two.  Fir  ft,  that  it  is  analogous  to  no 
known  animal  laws.  And  fecondly,  that  as  thefe  fluids,  replete 
with  organic  particles  derived  both  from  the  male  and  female 
organs,  are  fuppofed  to  be  fimilar  ; there  is  no  reafon  why  the 
mother  fhould  not  produce  a female  embryon  without  the  af- 
fiftance  of  the  male,  and  realize  the  lucina  fine  concubitu.  See 
No.  8 and  9 of  this  feftion,  and  Se£t.  XXXVII.  3. 

IV.  1.  I conceive  the  primordium,  or  rudiment  of  the  em- 
bryon, as  fecreted  from  the  blood  of  the  parent,  to  confifi.  of  a 
Ample  living  filament  as  a mufcular  fibre  ; which  I fuppofe  to 
be  an  extremity  of  a nerve  of  locomotion,  as  a fibre  of  the  reti- 
na is  an  extremity  of  a nerve  of  fenfation  ; as  for  inftance  one 
of  the  fibrils,  which  compofe  the  mouth  of  an  abforbent  veflel ; 
I fuppofe  this  living  filament,  of  whatever  form  it  may  be,  wheth- 
er fphere,  cube,  or  cylinder,  to  be  endued  with  the  capability  of 
being  excited  into  action  by  certain  kinds  of  ftimulus.  By  the 
Bimulus  of  the  furrounding  fluid,  in  which  it  is  received  from 
the  male,  it  may  bend  into  a ring  : and  thus  form  the  beginning 
of  a tube.  Such  moving  filaments,  and  fuch  rings,  are  defcribed 
by  thofe,  who  have  attended  to  microfcopic  animalcula.  This 
living  ring  may  now  embrace  or  abforb  a nutritive  particle  of 
the  fluid,  in  which  it  fwims  ; and  by  drawing  it  into  its  pores,  or 
joining  it  by  compreflion  to  its  extremities,  may  increafe  its  own 
length  or  craffitude  ; and  by  degrees  the  living  ring  may  become 
a living  tube. 
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2.  With  this  new  organization,  or  accretion  of  parts,  new 
kinds  of  irritability  may  commence ; for  fo  long  as  there  was 
but  one  living  organ,  it  could  only  be  fuppofed  to  poflefs  irrita- 
bility ; fmce  fenfibility  may  be  conceived  to  be  an  extenfion  of 
the  effefil  of  irritability  over  the  reft  of  the  fyftern.  Thefe  new 
kinds  of  irritability  and  of  fenfibility  in  confequence  of  new  or- 
ganization, appear  from  variety  of  facts  in  the  more  mature  ani- 
mal ; thus  the  formation  of  the  teftes,  and  confequent  fecretion 
of  the  femen,  occafion  the  paflion  of  lull ; the  lungs  muft  be 
previoully  formed  before  their  exertions  to  obtain  frelh  air  can 
exift  ; the  throat  or  oefophagus  muft  be  formed  previous  to  the 
fenfation  or  appetites  of  hunger  and  third  ; one  of  which  feems 
to  refide  at  the  upper  end,  and  the  other  at  the  lower  end  of 
that  canal. 

Thus  alfo  the  glans  penis,  when  it  is  diftended  with  blood, 
acquires  a new  fenfibility,  and  a new  appetency.  The  fame  oc- 
curs to  the  nipples  of  the  breads  of  female  animals ; when  they 
are  diftended  with  blood,  they  acquire  the  new  appetency  of 
giving  milk.  So  inflamed  tendons  and  membranes,  and  even 
bones,  acquire  new  fenfations  ; and  the  parts  of  mutilated  ani- 
mals, as  of  wounded  fnails,  and  polypi,  and  crabs,  are  reprodu- 
ced ; and  at  the  fame  time  acquire  fenfations  adapted  to  their 
fituaticns.  Thus  when  the  head  of  a fnail  is  reproduced  after 
decollation  with  a fnarp  rafor,  thofe  curious  telefcopic  eyes  are 
alfo  reproduced,  and  acquire  their  fenfibility  to  light,  as  well 
as  their  adapted  mufcles  for  retradlion  on  the  approach  of 
inj  ury. 

With  every  new  change,  therefore,  of  organic  form,  or  addi- 
tion of  organic  parts,  1 fuppol'e  a new  kind  of  irritability  or  of 
fenfibility  to  be  produced  ; iuch  varieties  of  irritability  or  of  fen- 
fibility exift  in  our  adult  (late  in  the  glands;  every  one  of  which 
is  furniflied  with  an  irritability,  or  a tafte,  or  appetency,  and  a 
confequent  mode  of  adlion  peculiar  to  itfelf. 

In  this  manner  I conceive  the  veflels  of  the  jaws  to  produce 
the  teeth,  thofe  of  the  fingers  to  produce  the  nails,  thole  of  the 
fkin  to  produce  the  hair ; in  the  fame  manner  as  afterwards 
about  the  age  of  puberty  the  beard  and  other  great  changes  in 
the  form  of  the  body,  and  difpofition  of  the  mind,  are  produced 
in  confequence  of  the  new  fecretion  of  femen  ; for  if  the  animal 
is  deprived  of  this  fecretion  thofe  changes  do  not  take  place. 
Thefe  changes  I conceive  to  be  formed  not  by  elongation  or  de- 
tention of  primeval  {lamina,  but  by  appofition  of  parts  ; as  the 
mature  crab-filh,  when  deprived  of  a limb, in  a certain  lpace  of 
time  has  power  to  regenerate  it ; and  the  tadpole  puts  forth  its 
feet  long  after  its  excluiion  from  the  ipavn  ; and  (he  caterpil- 
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lar  in  changing  into  a butterfly  acquires  a new  form,  with  new 
powers,  new  fenfations,  and  new  defires. 

The  natural  hiftory  of  butterflies,  and  moths,  and  beetles, 
and  gnats,  is  full  of  curiofity  ; fome  of  them  pafs  many  months, 
and  others  even  years,  in  their  caterpillar  or  grub  ftate  ; they 
then  reft  many  weeks  without  food,  fufpended  in  the  air,  buried 
in  the  earth,  or  fubmerfed  in  water  : and  change  themfeives 
during  this  time  into  an  animal  apparently  of  a different  nature  ; 
the  ftomachs  of  fome  of  them,  which  before  digefted  vegetable 
leaves  or  roots,  now  only  digeft  honey  ; they  have  acquired 
wings  for  the  purpofe  of  feeking  this  new  food,  and  a long  prc- 
bofcis  to  colled!  it  from  flowers,  and  I fuppofe  a fenfe  of  ffnell  to 
deteCt  the  fecret  places  in  flowers,  where  it  is  formed.  The 
moths,  which  fly  by  night,  have  a much  longer  prcbofcis  rolled 
mp  under  their  chins  like  a watch  fpring  ; which  they  extend  to 
■ collect  the  honey  from  flowers  in  their  fleeping  ftate  ; when  they 
are  clofed,  and  the  nectaries  in  confequence  more  difficult  to  be 
plundered.  The  beetle  kind  are  furnifhed  with  an  external 
covering  of  a hard  material  to  their  wings,  that  they  may  occ-a- 
iionally  again  make  holes  in  the  earth,  in  which  they  pafied  the 
former  ftate  of  their  exiftence. 

But  what  molt  of  all  diftinguifhes  thefe  new  animals  is,  that 
they  are  now  furnifhed  with  the  powers  of  reproduction  ; and 
that  they  now  differ  from  each  other  in  fex,  which  does  not  ap- 
pear in  their  caterpillar  or  grub  ftate.  In  fome  of  them  the 
change  from  a caterpillar  into  a butterfly  or  moth  feems  to  be 
accomplifhed  for  the  foie  purpofe  of  their  propagation  ; fmce 
they  immediately  die  after  this  is  fmilhed,  and  take  no  food  in 
the  interim,  as  the  filk-worm  in  this  climate  ; though  it  is  poffi- 
ble  it  might  take  honey  as  food,  if  it  was  prefented  to  it.  For 
in  general  it  would  feem,  that  food  of  a more  ftimulating  kind, 
the  honey  of  vegetables  inftead  of  their  leaves,  was  neceffary  for 
the  purpofe  of  the  feminal  reproduction  of  thefe  animals,  exaCtly 
fimilar  to  what  happens  in  vegetables  ; in  thefe  the  juices  of  the 
earth  are  fufficient  for  their  purpofe  of  reproduction  by  buds  or 
bulbs ; in  which  the  new  plant  feems  to  be  formed  by  irritative 
motions,  like  the  growth  of  their  other  parts,  as  their  leaves  or 
roots  •,  but  for  the  purpofe  of  feminal  or  amatorial  reproduction, 
where  fenfation  is  required,  a mere  ftimulating  food  becomes 
neceffary  for  the  anther  and  ftigma  ; and  this  food  is  honey  ; 
as  explained  in  SeCt.  XIII.  on  Vegetable  Animation. 

The  gnat  and  the  tadpole  referable  each  other  in  their  change 
from  natant  animals  with  gills  into  aerial  animals  with  lungs  ; 
and  in  their  change  of  the  element  in  which  they  live;  and  proba- 
bly of  the  food,  with  which  they  are  fupported  ; and  laftly,  with 
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their  acquiring  in  their  new  (late  the  difference  of  fex,  and  the 
organs  of  feminal  or  amatorial  reproduction.  While  the  poly- 
pus, who  is  their  companion  in  their  former  ftate  of  life,  not 
being  allowed  to  change  his  form  and  element,  can  only  propa- 
gate like  vegetable  buds  by  the  fame  kind  of  irritative  motions, 
which  produces  the  growth  of  his  own  body,  without  the  femi- 
nal or  amatorial  propagation,  which  requires  fenfation  ; and 
which  in  gnats  and  tadpoles  feems  to  require  a change  both  of 
food  and  of  refpiration. 

From  hence  I conclude,  that  with  the  acqcifition  of  new  parts, 
new  fenfations,  and  new  defires,  as  well  as  new  powers,  are 
produced  •,  and  this  by  accretion  to  the  old  ones,  and  not  by  dif- 
tention  of  them.  And  finally,  that  the  mod  efiential  parts  of 
the  fyftem,  as  the  brain  for  the  purpofe  of  diftributitig  the  pow- 
er of  life,  and  the  placenta  for  the  purpofe  of  oxygenating  the 
blood,  and  the  additional  abforbent  vefiels  for  the  purpofe  of  ac- 
quiring aliment,  are  firlb  formed  by  the  irritations  above  men- 
tioned, and  by  the  pleafurable  fenfations  attending  thofe  irrita- 
tions, and  by  the  exertions  in  confequence  of  painful  fenfations, 
fimilar  to  thofe  of  hunger  and  fuffocation.  After  thefe  an  ap- 
paratus of  limbs  for  future  ufes,  or  for  the  purpofe  of  moving 
the  body  in  its  prefent  natant  ftate,  and  of  lungs  for  future  ref- 
piration, and  of  teftes  for  future  reproduction,  are  formed  by  tire 
irritations  and  fenfations,  and  confequent  exertions  of  the  parts 
previoufly  exifting,  and  to  which  the  new  parts  are  to  be  attached. 

q.  In  confirmation  of  thefe  ideas  it  maybe  obferved,  that  all 
the  parts  of  the  body  endeavour  to  grow,  or  to  make  additional 
parts  to  themfelves  throughout  our  lives  ; but  are  reftramed  by 
the  parts  immediately  containing  them  ; thus,  if  the  fkin  be  taken 
away,  the  fiefhv  parts  beneath  ioon  fhoot  out  new  granulations, 
called  by  the  vulgar  proud  flefh.  If  the  periofteum  be  removed, 
a fimilar  growth  commences  from  the  bone.  Now  in  the  caw 
of  the  imperfedl  embryon,  the  containing  or  confining  pans  are 
not  yet  fuppofed  to  be  formed,  and  hence  there  is  nothing  to  re- 
train its  growth. 

4.  By  the  parts  of  tire  embryon  being  thus  produced  by  new 
appofitions,  many  phenomena  both  of  animal  and  vegetable  pro- 
-duftior.s  receive  an  eafier  explanation : fuch  as  that  many  fetch- 
es are  deficient  at  the  extremities,  as  in  a finger  or  a toe,  or  in 
.the  end  of  the  tongue,  or  in  what  is  called  a hare-up  with  de- 
ficiency of  the  palate.  For  if  there  fhould  be  a deficiency  in 
the  quantity  of  the  firft  nutritive  particles  laid  up  in  tire  rgg  ter 
the  reception  of  the  firft  living  filament,  the  extreme  parts,  as 
being  laft  formed,  muft  (new  this  deficiency  by  their  being  im- 
pe?fe£E 
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This  idea  of  the  growth  of  the  embryon  accords  alfo  with  the 
production  of  fome  monftrous  births,  which  confift  of  a duplica- 
ture  of  the  limbs,  as  chickens  with  four  legs ; which  could  not 
occur,  if  the  fetus  was  formed  by  the  diftention  of  an  original 
ftamen,  or  miniature.  For  if  there  ffiould  be  a fuperfluity  of 
the  firft  nutritive  particles  laid  up  in  the  egg  for  the  firft  living 
■filament ; it  is  eafy  to  conceive,  that  a duplicature  of  fome  parts 
may  be  formed.  And  that  fuch  fuperfluous  nourilhment  fome- 
times  exifts,  is  evinced  by  the  double  yolks  in  feme  eggs,  which 
I fuppofe  were  thus  formed  previous  to  their  impregnation  by  the 
exuberant  nutriment  of  the  hen. 

This  idea  is  confirmed  by  the  analogy  of  the  monfters  in  the 
vegetable  world  alfo;  in  which  a duplicate  or  triplicate  produc- 
tion of  various  parts  of  the  flower  is  obfervable,  as  a triple  neCfa- 
xy  in  fome  columbines,  and  a triple  petal  in  fome  primroies  ; 
and  which  are  fappofed  to  be  produced  by  abundant  nourifh- 
ment. 

5.  If  the  embryon  be  received  into  a fluid,  the  ft  1 m u his  of 
which  is  different  in  fome  degree  from  the  natural,  as  in  the 
production  of  mule-animals,  the  new  irritabilities  or  fenlibilities 
acquired  by  the  increafing  or  growing  organized  parts  may  differ,, 
and  thence  produce  parts  not  fimilar  to  the  father,  but  of  a kind 
belonging  in  part  to  the  mother  ; and  thus,  though  the  original 
ftamen  or  living  ens  was  derived  totallv  from  the  father,  yet  new 
irritabilities  or  lenfibilities  being  excited,  a change  of  form  cor- 
refponding  with  them  will  be  produced.  Nor  could  the  pro- 
duction of  mules  exift,  if  the  ftamen  or  miniature  of  all  the 
parts  of  the  embryon  is  previoufly  formed  in  the  male  iemen, 
and  is  only  diftended  by  nourifhment  in  the  female  uterus. 
Whereas  this  difficulty  ceafes,  if  the  embryon  be  l'uppofcd  to 
confift  of  a living  filament,  which  acquires  or  makes  new  parts 
with  new  irritabilities,  as  it  advances  its  growth. 

The  form,  folidity,  and  colour,  of  the  particles  of  nutriment 
laid  up  for  the  reception  of  the  firft  living  filament,  as  well  as 
their  peculiar  kind  of  ftimulus,  may  contribute  to  produce  a dif- 
ference in  the  form,  folidity,  and  colour  of  the  fetus,  fo  as  to  re- 
fiemble  the  mother,  as  it  advances  in  life.  This  alfo  may  ef- 
j ecially  happen  during  the  firft  ftate  of  the  exiftence  of  the 
embryon,  before  it  has  acquired  organs,  which  can  change  thefe 
firft  nutritive  particles,  as  explained  in  No.  5.  2.  of  this  SeCtion. 
And  as  thele.  nutritive  particles  are  fuppofed  to  be  fimilar  to 
thofe,  which  are  formed  for  her  own  nutrition,  it  follows  that 
the  fetus  fhould  fo  far  refemble  the  mother. 

This  explains,  why  hereditary  difeafes  may  be  derived  -either 
from  the  male  or  female  parent,  as  well  as  the  peculiar  form  of 
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either  of  their  bodies.  Some  of  thefe  hereditary  difeafes  are 
limply  owing  to  a deficient  activity  of  a part  of  the  fyftem,  as  of 
the  abforbent  vefiels,  which  open  into  the  cells  or  cavities  of  the 
body,  and  thus  occafion  dropfies.  Others  are  at  the  fame  time 
owing  to  an  increafe  of  fenfation,  as  in  fcrofula  and  confump- 
tion  ■,  in  thefe  the  obftrudtion  of  the  fluids  is  firft  gaufed  by  the 
inirritability  of  the  vefiels,  and  the  inflammation  and  ulcers 
which  fucceed,  are  caufed  by  the  confeqaent  increafe  of  fenfa- 
tion in  the  obftructed  part.  Other  hereditary  difeafes,  as  the 
epiiepfy,  and  other  convulfions,  confiit  in  too  great  voluntary 
exertions  in  confequence  of  difagreeable  fenfation  in  feme  par- 
ticular difeafed  part.  Now  as  the  pains,  which  occafion  thefe 
convulfions,  are  owing  to  defect  of  the  action  of  the  difeafec 
part,  as  Ihewn  in  SeCt.  XXXIV.  it  is  plain,  that  all  thefe  heredi- 
tary difeafes  may  have  their  origin  either  from  defective  irrita- 
bility derived  from  the  father,  or  from  deficiency  of  tire  ftimu- 
lus  of  the  nutriment  derived  from  the  mother.  In  cither  cam 
the  effect  would  he  fimilar ; as  a fcrofultms  race  is  free  . 
produced  among  the  poor  from  the  deficient  ftimulus  of  b:  f 
diet,  or  of  lu  nger  ; and  among  the  rich,  bv  a deficient  irrir . iii- 
tv  from  their  having  been  long  accuftomed  to  too  great  ftimuiu  , 
as  of  vinous  Spirit. 

6.  From  this  account  of  reproduction  it  appears,  that  ah  ani- 
mals have  a fimilar  origin,  viz.  from  a fingle  living  filament 
and  that  the  difference  of  their  forms  and  qualities  it  as  arhen 
only  from  the  different  irritabilities  and  fenfibilities,  or  volunta- 
rities,  or  affociabilities,  of  this  original  living  filament  ; and  per- 
haps in  fome  degree  from  the  different  forms  of  the  particles  of 
the  fluids,  by  which  it  has  been  at  firft  {Emulated  into  activity. 
And  that  from  hence,  as  Linn?eus  has  conjectured'  in  refpect  to 
the  vegetable  world,  it  is  not  impofhble,  but  the  great  variety  of. 
fpecies  of  animals,  which  now  tenant  the  earth,  may  have  had 
their  origin  from  the  mixture  ot  a few  natural  orders.  And 
that  thofe  animal  and  vegetable  mules,  which  could  continue 
their  fpecies,  have  done  fo,  and  conftitutethe  numerous  families 
of  animals  and  vegetables  which  now  ex.it  ; and  that  thole 
mules,  which  were  produced  with  imperfect  organs  of  genera- 
tion, perithed  without  reproduction,  according  to  the  obier..- 
tioit  of  Ariftotle  ; and  are  the  animals,  which  we  now  call  mules. 
See  Botanic  Garden,  Part  II-  Note  on  Diar.tuus. 

Such  a promifeuous  intercourfe  of  animals  is  faid  to  ex'fi  an 
this  day  in  New  South  Wales  by  Captain  Hunter.  And  that 
not  only  amonglt  the  quadrupeds  and  birds  of  different  kinds*, 
but  even  amongfl  the  fifh,  and,  as  he  believes,  amonglt  the 
vegetables.  He  {peaks  of  an  animal  between  the  op 0 (Turn  ana 
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the  kangaroo,  from  the  fize  of  a fheep  to  that  of  a rat.  Many1 
fifh  feemed  to  partake  of  the  (hark  ; fome  with  a fkait’s  head 
and  fhoulders,  and  the  hind  part  of  a (hark  ; others  with  a 
fhark’s  head  and  the  body  of  a mullet  j and  fome  with  a fh ark’s 
head  and  the  flat  body  of  a fting-ray.  Many  birds  partake  of 
the  parrot ; fome  have  the  head,  neck,  and  bill  of  a parrot,  with 
long  ftraight  feet  and  legs  ; others  with  legs  and  feet  of  a par- 
rot, with  head  and  neck  of  a fea-gull.  Voyage  to  South  Wales 
by  Captain  John  Hunter,  p.  68. 

7.  All  animals  therefore,  I contend,  have  a flmilar  caufe  of 
their  organization,  originating  from  a Angle  living  filament,  en- 
dued Indeed  with  different  kinds  of  irritabilities  and  fenfibilities, 
or  of  animal  appetencies  ; which  exift  in  every  gland,  and  in 
every  moving  organ  of  the  body,  and  are  as  effential  to  living 
organization  as  chemical  affinities  are  to  certain  combinations  of 
inanimate  matter. 

If  I might  be  indulged  to  make  a fimile  in  a philofopnical 
work,  I fhould  fay,  that  the  animal  appetencies,  are  not  only  per- 
haps lefs  numerous  originally  than  the  chemical  affinities  5 but 
that  like  thefe  lattef,  they  change  with  every  new  combination  ; 
thus  vital  air  and  azote,  when  combined,  produce  nitrous  acid  ; 
which  now  acquires  the  property  of  difl'olving  filver  ; fo  with 
every  new  additional  part  to  the  embryon,  as  of  the  throat  or 
lungs,  I fuppofe  a new  animal  appetency  to  be  produced. 

In  this  early  formation  of  the  embryon  from  the  irritabilities, 
fenfibilities,  and  affociabilities,  and  confequent  appetencies,  the 
faculty  of  volition  can  fcarcely  be  fuppofed  to  have  had  its  birth. 
For  about  what  can  the  fetus  deliberate  when  it  has  no  choice  of 
objeCts  ? But  in  the  more  advanced  ftate  of  the  fetus,  it  evident- 
ly poffeffes  volition  j as  it  frequently  changes  its  attitude,  though 
it  feems  to  fleep  the  greateft  part  of  its  time  ; and  afterwards 
the  power  of  volition  contributes  to  change  or  alter  many  parts 
of  the  body  during  its  growth  to  manhood,  by  our  early  modes 
of  exertion  in  the  various  departments  of  life.  All  thefe  facul- 
ties then  conftitute  the  vis  fabricatrix,  and  the  vis  confervatrix, 
as  well  as  the  vis  medicatrix  of  nature,  fo  much  fpoken  of,  but 
fo  little  understood  by  philofophers. 

8.  When  we  revolve  in  our  minds,  firft,  the  great  changes, 
which  we  fee  naturally  produced  in  animals  after  their  nativity, 
as  in  the  production  of  the  butterfly  with  painted  wings  from 
the  crawling  caterpillar  ; or  of  the  rel'piring  frog  from  the  fub- 
natant  tadpole  ; from  the  feminine  boy  to  the  bearded  man,  and 
from  the  infant  girl  to  the  la&efcent  woman  ; both  which 
changes  may  be  prevented  by  certain  mutilations  of  the  glands 
neceffary  to  reproduction. 
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Secondly,  when  we  think  over  the  great  changes  introducer!  in- 
tovarious  animals  by  artificial  or  accidental  cultivation,  as  in  l:crksx 
which  we  have  exercifed  for  the  different  purpofes  of  ftrength  cr 
i’wiftnefs,  in  carrying  burthens  or  in  running  races  ; or  in  dcgs, 
which  have  been  cultivated  for  ftrength  and  courage,  as  the  bull- 
dog ; or  for  acutenefs  of  his  fenfe  of  fmell,  as  the  hound  mid 
fpaniel  ■,  or  for  the  fvviftnefs  of  his  foot,  as  the  greyhound:  cr  for 
his  fwimming  in  the  water,  or  for  drawing  inow-fiedges,  as  the 
rough-haired  dogs  of  the  north  ■,  or  laftly,  as  a play-dog  for 
children,  as  the  lap-dog  j with  the  changes  of  the  forms  of  the 
cattle,  which  have  been  domefticated  from  the  greateft  antiquity, 
as  camels,  and  fheep  ; which  have  undergone  10  total  a transfor- 
mation, that  we  are  now  ignorant  from  what  fpecies  of  wild  ani- 
mals they  had  their  origin.  Add  to  thefe  the  great  changes  of 
ihape  and  colour,  which  we  daily  fee  produced  in  fmaller  ani- 
mals from  our  domeftication  of  them,  as  rabbits,  or  pigeons  ; or 
from  the  difference  of  climates  and  even  of  feaibns , thus  the 
fheep  of  warm  climates  are  covered  with  hair  inftead  of  wool ; 
and  the  hares  and  partridges  of  the  latitudes,  which  are  long  buri- 
ed in  fnow,  become  white  during  the  winter  months ; add  to 
thefe  the  various  changes  produced  in  the  forms  of  mankind,  b\ 
their  early  modes  of  exertion  •,  or  by  the  dileates  occafioncd  by 
their  habits  of  life  j both  of  which  became  hereditary,  and  that 
through  many  generations.  Thofe  who  labour  at  the  anvil,  the 
oar.  or  the  loom,  as  well  as  thofe  who  carry  fedan-chairs,  or  who 
have  been  educated  to  dance  upon  the  rope,  are  diilinguifhabie 
by  the  ihape  of  their  limbs  ; and  the  difeafes  occafioncd  by  in- 
toxication deform  the  countenance  with  leprous  eruptions,  or  the 
body  with  tumid  vifeera,  or  the  joints  with  knots  and  diftortions. 

Thirdly,  when  we  enumerate  the  great  changes  produced  in 
the  fpecies  of  animals  before  their  nativity  5 thefe  are  fuch  as 
refembie  the  form  or  colour  of  their  parents,  which  have  been 
altered  by  the  cultivation  or  accidents  above  related,  and  are 
thus  continued  to  their  pofteritv.  Or  they  are  changes  produ- 
ced by  the  mixture  of  fpecies  as  in  mules  ; cr  changes  produced 
probably  by  the  exuberance  of  nourifi  merit  fuppliei  to  the  ic- 
tus, as  iii  monlirous  births  with  additional  limbs  ; many  of  thefe 
enormities  of  ihape  are  propagated,  and  continued  as  a variety 
at  leaff,  if  not  as  a new  fpecies  of  animal.  I have  feen  a breeu 
of  cats  with  an  additional  claw  on  every  foot ; of  poultry  ir.o 
with  an  additional  claw,  and  with  wings  to  their  feet  ; arm  of 
others  without  rumps.  Mr.  Euffoti  mentions  a breed  ot  dogs 
without  tails,  which  are  common  at  Rome  and  at  Nan.ee,  which 
he  fuppofes  to  have  been  produced  by  a cuilom  long  citabui. 
of  cutting  their  tails  dole  off.  There  are  many  kinds  of  pigeons. 
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admired  for  their  peculiarities,  which  are  mo  n ft  era  thus  produ- 
ced and  propagated.  And  to  thefe  mutt  oe  . added,  the  changes 
produced  by  the  imagination  of  the  male  parent,  as  will  be  treat- 
ed of  more  at  large  in  No.  VI.  of  this  Section. 

When  we  confider  all  thefe  changes  of  animal  form,  and  in- 
numerable others,  which  may  be  collected  from  the  bocks  of  nat- 
ural hifiory  ; we  cannot  but  be  convinced,  that -the  fetus  or  ern- 
brvon  is  formed  by  apportion  of  new  parts,  and  not  by  the  dit- 
tention  of  a primordial  neft  of  germes,  included  one  within  an- 
other, like  the  cups  of  a conjurer. 

Fourthly,  when  we  revolve  in  our  minds  the  great  fimilarity 
of  ftrufture  which  obtains  in  all  the  warm  blooded  animals,  as 
well  quadrupeds,  birds,  and  amphibious  animals,  as  in  mankind  ; 
from  the  moufe  and  bat  to  the  elephant  and  whale ; one  is  ied 
to  conclude,  that  they  have  alike  been  produced  from  a ftmilar 
living  filament.  In  feme  this  filament  in  its  advance  to  maturi- 
ty has  acquired  hands  and  fingers',  with  a fine  fenfe  of  touch,  as 
in  mankind.  In  others  it  hqs  acquired  claws  or  talons,  as  in 
tygers  and  eagles.  In  others,  toes  with  an  intervening  web,  or 
membrane,  as  in  feals  and  geefe.  In  others  it  has  acquired  clo- 
ven hoofs,  as  in  cows  and  fwine  ; and  whole  hoofs,  in  others,  as 
in  the  horfe.  While  in  the  bird  kind  this  original  living  fila- 
ment has  put  forth  wings  inftead  of  arms  or  legs,  and  feathers 
inftead  of  hair.  In  forne  it  has  protruded  horns  on  the  fore- 
head inftead  of  teeth  in  the  fore  part  of  the  upper  jaw  ; in 
others  tulhes  inftead  of  horns  ; and  in  others  beaks  inftead  of 
either.  And  all  this  exactly  as  is  daily  feen  in  the  tranfmuta- 
tions  of  the  tadpole,  which  acquires  legs  and  lungs,  when  he 
wants  them  ; and  lofes  his  tail,  when.it  is  no  longer  of  fervice 
to  him. 

Fifthly,  from  their  fir  ft  rudiment,  or  primorclium,lo  the  ter- 
mination of  their  lives,  all  animals  undergo  perpetual  transform- 
ations ; which  are  in  part  produced  by  their  own  exertions  in 
cotifequence  of  their  defires  and  averfions,  of  their  pleafures  and 
their  pains,  or  of  irritations,  or  of  aflbeiations  ; and  many  oi 
thefe  acquired  forms  or  propenfities  are  tranfrnitted  to  their 
pofterity.  See  Sect.  XXXI-  1. 

As  air  and  water  are  fuppliedto  animals  in  fufficient  profit- 
fion,  the  three  great  obj efts  of  defire,  which  have  changed  the 
forms  of  many  animals  by  their  exertions  to  gratify  them,  are 
thofe  of  lull,  hunger,  and  fecurity.  A great  want  of  one  par; 
of  the  animal  world  has  confifted  in  the  defire  of  the  exclufivr 
pofTeftion  of  the  females  ; and  thefe  have  acquired  weapons  to 
combat  each  other  for  this  purpofe,  as  the  very  thick,  fhield-like, 
horny  lit  in  on  the  {boulder  of  the  boar  is  a defence  only  again!!' 
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animals  of  his  own  fpecies,  who  ftrike  obliquely  upwards,  nor 
are  his  tufhes  for  other  purpofes,  except  to  defend  himfelf,  as  he 
is  not  naturally  a carnivorous  animal.  So  the  horns  of  the  ftag 
are  fharp  to  offend  his  adverfary,  but  are  branched  for  the  puv- 
pofe  of  parrying  or  receiving  the  thrufts  of  horns  fimilar  to  his 
own,  and  have  therefore  been  formed  for  the  purpofe  of  com- 
bating other  flags  for  the  exclufive  poffeffion  of  the  females  ; 
who  are  obferved,  like  the  ladies  in  the  times  of  chivalry,  to  at- 
tend the  car  of  the  vidlor. 

The  birds,  which  do  not  carry  food  to  their  young,  and  do 
not  therefore  marry,  are  armed  -with  fpurs  for  the  purpofe  of 
fighting  for  the  exclufive  poffeffion  of  the  females,  as  cocks  and 
quails.  It  is  certain  that  thefe  weapons  are  not  provided  for 
their  defence  again  ft  othei  adverfaries,  becaufe  the  females  of 
thefe  fpecies  are  without  this  armour.  The  final  caufe  of  this 
conteft  amongft  the  males  feems  to  be,  that  the  ftrongeft  and 
rnoft  active  animal  ffopld  propagate  the  fpecies,  which  ffoul4 
thence  become  improved. 

Another  great  want  confifts  in  the  means  of  procuring  food, 
which  has  diverfified  the  forms  of  all  fpecies  of  animals.  Thys 
the  nofe  of  the  fwine  has  become  hard  for  the  purpofe  of  turn- 
ing up  the  foil  in  fearch  of  inledts  and  of  roots.  The  trunk  of 
the  elephant  is  an  elongation  of  the  nofe  for  the  purpofe  of  pull- 
ing down  the  branches  of  trees  for  his  food,  and  for  taking  up 
water  without  bending  his  knees.  Beafts  of  prey  Lave  acquired 
flrong  jaws  or  talons.  Cattle  have  acquired  a rough  tongue 
and  a rough  palate  to  pull  off  the  blades  of  grafs,  as  cows  and 
fheep.  Some  birds  have  acquired  harder  beaks  to  crack  nuts,  as 
the  parrot.  Others  have  acquired  beaks  adapted  to  break  the 
harder  feeds,  as  fparrows.  Others  for  the  fofter  feeds  of  flowers, 
or  the  buds  of  trees,  as  the  finches.  Other  birds  have  acquired 
long  beaks  to  penetrate  the  moifter  foils  in  fearch  of  infedls  or 
roots,  as  woodcocks  ; and  others  broad  ones  to  filtrate  the  water 
of  lakes,  and  to  retain  aquatic  infedls,  as  ducks.  All  which 
feem  to  have  been  gradually  produced  during  many  generations 
by  the  perpetual  endeavour  of  the  creatures  to  fupply  the  want 
of  food,  and  to  have  been  delivered  to  their  pofteritv  with  conftant 
improvement  of  them  for  the  purpofes  required. 

The  third  great  want  amongft  animals  is  that  of  fecurity, 
which  feems  much  to  have  diverfified  the  forms  of  their  bodies 
and  the  colour  of  them  ; thefe  confift  in  the  means  ofefcaping 
other  animals  more  powerful  than  themfelves.  Hence  tome 
animals  have  acquired  wings  inftead  of  legs,  as  the  fmalier  birds, 
for  the  purpofe  of  efcape.  Others  great  length  of  fin,  or  of  mem  - 
brane, as  the  flying  fifh,  and  the  bat.  Others  great  fwiftnefs 
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of  foot,  as  the  hare.  Others  have  acquired  hard  or  armed  fhells, 
as  the  tortoife  and  the  echinus  marinus. 

Mr.  Ofbeck,  a pupil  of  Linnaeus,  mentions  the  American 
frog-fifh,  lophius  hiftrio,  which  inhabits  the  large  floating  iflands 
of  fea-weed  about  the  Cape  of  Good  Hope,  and  has  fulcra  re- 
fembling  leaves,  that  the  fifhes  of  prev  may  miftake  it  for  the 
lea-weed,  which  it  inhabits.  Voyage  to  China,  p.  113. 

The  cont.rjvanc.es  for  the  purpofes  of  fecurity  extend  even  to 
vegetables,  as  is  feen  in  the  wonderful  and  various  means  of 
their  concealing  or  defending  their  honey  from  infedfs,  and  their 
feeds  from  birds.  On  the  other  hand  fwiftnefs  of  wing  has 
been  acquired  by  hawks  and  fwallows  to  purfue  their  prey  ; and 
a probolcis  of  admirable  ftrudlure  has  been  acquired  by  the  bee, 
tire  moth,  and  the  humming  bird,  for  the  purpofe  of  plundering 
the  nectaries  of  flowers.  All  which  feem  to  have  been  formed 
by  the  original  living  filament,  excited  into  aftion  by  the  necef- 
fities  of  the  creatures,  which  poflefs  them,  and  on  which  their 
exiftence  depends. 

From  thus  meditating  on  the  great  fimilarity  of  the  ftruOure 
of  the  warm-blooded  animals,  and  at  the  fame  time  of  the  great 
changes  they  undergo  both  before  and  after  their  nativity  ; and 
by  confidering  in  how  minute  a portion  of  time  many  of  the 
changes  of  animals  above  defcribed  have  been  produced  ; would 
it  be  too  bold  to  imagine,  that  in  the  great  length  of  time,  fince 
the  earth  began  to  exift,  perhaps  millions  of  ages  before  the 
commencement  of  the  hiftory  of  mankind,  would  it  be  too  bold 
to  imagine,  that  all  warm-blooded  animals  have  arifen  from  one 
living  filament,  which  the  great  First  Cause  endued  with  an- 
imality, with  the  power  of  acquiring  new  parts  attended  with  new 
propenfities,  directed  by  irritations,  fenfations, volitions,  and  afi'o. 
cia'cions  ; and  thus  poflefling  the  faculty  of  continuing  to  improve 
by  its  own  inherent  activity,  and  of  delivering  down  thofe  im- 
provements by  generation  to  its  pcfterity,  world  without  end  ? 

Sixthly,  The  cold-blooded  animals,  as  the  fifh-tribes,  which 
are  furni  fired  with  but  one  ventricle  of  the  heart,  and  with  gills 
inftead  of  lungs,  and  with  fins  inftead  of  feet  or  wings,  bear  a 
great  fimilarity  to  each  other  ; but  they  differ,  neverthelefs,  fo 
much  in  their  general  ftrudture  from  the  warm-blooded  animals, 
that  it  may  not  feem  probable  at  firft  view,  that  the  fame  living 
filament  could  have  given  origin  to  this  kingdom  of  animals,  as 
to  the  former.  Yet  are  there  feme  creatures,  which  unite  or 
partake  of  both  thefe  orders  of  animation,  as  the  whales  and 
teals  ; and  more  particularly  the  frog,  who  changes  from  an 
aquatic  animal  furnilhed.  with  gills  to  an  aerial  cue  furniihed 
with  lungs. 
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The  numerous  tribes  of  infects  without  wings,  from  the  fpi- 
der  to  the  fcorpion,  from  the  flea  to  the  lobfter  ; or  with  wings, 
from  the  gnat  and  the  ant  to  the  wafp  and  the  dragon-fly,  dif- 
fer fo  totally  from  each  other,  and  from  the  red-blooded  claflbs 
above  defcribed,  both  in  the  forms  of  their  bodies  and  their 
modes  of  life  befides  the  organ  of  fenfe,  which  they  feem  to 
poffefs  in  their  antennse  or  horns,  to  which  it  has  been  thought 
by  fome  naturalifts,  that  other -creatures  have  nothing  flmilar  •, 
that  it  can  fcarcely  be  fuppofedthat  this  nation  of  animals  could 
have  been  produced  by  the  fame  kind  of  living  filament,  as  the 
red-blooded  claffes  above  mentioned.  And  yet  the  changes 
which  many  of  them  undergo  in  their  early  flats  to  that  of  their 
maturity,  are  as  different,  as  one  animal  can  be  from  another. 
As  thofe  of  the  gnat,  which  paflfes  his  early  {late  in  water,  and 
then  ftretching  out  his  new  wings,  and  expanding  his  new 
lungs,  rifes  in  the  air,  •,  as  of  the  caterpillar,  and  bee-nymph, 
which  feed  on  vegetable  leaves  or  farina,  and  at  length  burfting 
from  their  felf-formed  graves,  become  beautiful  winged  inhab- 
itants of  the  Ikies,  journeying  from  flower  to  flower,  andmourifh- 
ed  by  the  ambrofial  food  of  honey. 

There  is  ftill  another  clafs  of  animals,  which  are  termed  ver- 
mesbv  Linnaeus,  which  are  without  feet,  or  brain,  and  are  her- 
maphrodites, as  worms, leeches,  fnails,  {hell-filh,  coralline  intents, 
and  fpenges  •,  which  poffefs  the  fimpleft  ftrufture  of  all  animals, 
and  appear  totally  different  from  thofe  already  defcribed.  The 
fimplicity  of  their  ftruclure,  however,  can  afford  no  argument 
agninft  their  having  been  produced  from  a living  filament  as 
above  contended. 

Laft  of  all  the  various  tribes  of  vegetables  are  to  be  enumera- 
ted amongft  the  inferior  orders  of  animals.  Of  thefe  the  an- 
them and  itigmas  have  already  been  (hewn  to  poffefs  fome  organs 
of  fenfe,  to  be  nourifhed  by  honey,  and  to  have  the  power  of 
generation  like  infects,  and  have  thence  been  announced  amongft 
the  animal  kingdom  in  Sect.  XIII.  and  to  thefe  rnuft  be  added 
the  buds  and  bulbs  which  conftitute  the  viviparous  offspring  of 
vegetation.  The  former  I fuppofe  to  be  beholden  to  a fingic 
living  filament  for  their  feminal  or  amatorial  procreation;  and 
the  latter  to  the  fame  caufe  for  their  lateral  or  branching  gener- 
ation, which  they  poffefs  in  common  with  the  polypus,  taenia, 
and  volvox  ; and  the  limplicity  of  which  is  an  argument  in  la- 
yout of  the  fimilnnty  of  its  caufe. 

Linmpus  fuppofes,  in  the  Introduction  to  his  Natural  Orders, 
that  very  few  vegetables  were  at  firft  created.,  and  tn  then 
numbers  were  increafed  by  theu*  mtermari  .ages,  and  ac'us,  i un- 
dent Nee  Creatoris  leges  a fimplicibus  ad  compofita.  blany 
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other  changes  feem  to  have  arifed  in  them  by  their  perpetual 
eonteft  for  light  and  air  above  ground,  and  for  food  or  moifturc 
beneath  the  foil.  As  noted  in  Botanic  Garden,  Part  II.  Note 
on  Cufcuta.  Other  changes  of  vegetables  from  climate,  or 
other  caufes,  are  remarked  in  the  Note  on  Curcuma  in  the  fame 
work.  From  thefe  one  might  be  led  to  imagine,  that  each  plant 
at  firit  confilted  of  a fmgle  bulb  or  flower  to  each  root,  as  the 
gentianejla  and  daily  ; and  that  in-  the  ccnteit  for  air  and  light 
mew  buds  grew  on  the  old  decaving  flower  item,  (hooting  down 
their  elongated  roots  to  the  ground,  and  drat  in  procefs-  of  ages 
tall  trees  were  thus  formed,  and  an  individual  bulb  became  a 
fvvarm  of  vegetables.  Other  plants,  which  in  this  eonteft  ior 
light  and  air  were  too  Gender  to  rife  by  their  own  lirength, 
learned  by  degrees  to  adhere  to  their  neighbours,  either  by  put- 
ting forth  roots  like  the  ivy,  or  by  tendrils  like  the  vine,  or  by 
fpiral  contortions  like  the  honey-fuckle  ; or  by  growing  upon 
them  like  the  mifleto,  and  taking  nourifhment  from  their  barks ; 
or  by  only  lodging  or  adhering  on  them,  and  deriving  nouiilh- 
ment  from  the  air,  as  tillandfia. 

Shall  we  then  fay  that  the  vegetable  living  filament  was  orig- 
inally different  from  that  of  each  tribe  of  animals  above  defcri- 
bed  ? And  that  the  productive  living  filament  of  each  of  thofe 
tribes  was  different  originally  from  the  other  ? Or,  as  the  earth 
and  ocean  were  probably  peopled  with  vegetable*  productions 
long  before  the  exiftence  of  animals  *,  and  many  families  of  thefe 
animals  long  before  other  families  of  them,  fha'l  we  conjedture 
that  one  and  the  fame  kind  of  living  filaments  is  and  has  been 
the  caufe  of  all  organic  life  ? 

If  this  gradual  production  of  the  fpecies  and  genera  of  animals 
be  affented  to,  a contrary  circumftance  may  be  fuppofed  to 
have  occurred,  namely,  that  fome  kinds  by  the  great  changes  of 
the  elements  may  have  been  deftroyed.  This  idea  is  fihewn  to 
our  fenfes  by  contemplating  the  petrifadtions  of  fliells,  and  of 
vegetables,  which  may  be  faid,  like  buffs  and  medals,  to  record 
the  hiftory  of  remote  times.  Of  the  myriads  of  belemnites,  cor- 
nua' ammonis,  and  numerous  other  petrified  fhells,  which  are 
found  in  the  maffes  of  liine-ftone,  which  have  been  produced 
by  them,  none  now  are  ever  found  in  oar  feas,  or  in  the  feas  of 
other  parts  of  the  world,  according  to  the  oSfervations  of  many 
naturalifls.  Some  of  whom  have  imagined,  that  mofl  of  tke 
inhabitants  of  the  fea  and  earth  of  very  remote  times  are  now 
extindt  j as  they  fcarcely  admit,  that  a fmgle  foffil  fiiell  bears  a 
ifridl  fimiiitude  to  ally  recent  ones,  and  that  the  vegetable  im« 
preffions  or  petrifadtions  found  in  iron-ores,  clay,  or  fandftone, 
of  which  there  are  many  of  the  fern  kind,  are  not  fimilar  to  any 
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plants  of  this  country,  nor  accurately  correfpond  with  thofe  of 
other  climates,  which  is  an  argument  countenancing  the  chanc- 
es in  the  forms,  both  of  animals  and  vegetables,  during  the  prc- 
greflive  ftrutfure  of  the  globe,  which  we  inhabit.  See  Town- 
fon’s  Philo f.  of  Mineralogy,  p.  no. 

This  idea  of  the  gradual  formation  and  improvement  of  the 
animal  world  accords  with  the  obfervations  of  fome  modern  phi- 
lofophers,  who  have  fuppofed  that  the  continent  of  America  has 
been  railed  out  of  the  ocean  at  a later  period  of  time  than  the 
other  three  quarters  of  the  globe,  which  th5y  deduce  from  the 
greater  comparative  heights  of  its  mountains,  and  the  confe- 
quent  greater  coldnefs  of  its  refpedfive  climates,  and  from  the 
lefs  fize  and  ftrength  of  its  animals,  as  the  tygers  and  allegators 
compared  with  thofe  of  Aha  or  Africa.  And  laftly,  from  the 
lefs  progrefs  in  the  improvements  of  the  mind  of  its  inhabitants 
in  refpedl  to  voluntary  exertions. 

This  idea  of  the  gradual  formation  and  improvement  of  the 
animal  world  feems  not  to  have  been  unknown  to  the  ancient 
philofopher's.  Plato  having  probably  obferved  the  reciprocal 
generation  of  inferior  animals,  as  fnails  and  worms,  was  of  opin- 
ion, that  mankind  with  all  other  animals  were  originally  herma- 
phrodites during  the  infancy  of  the  world,  and  were  in  procefs 
of  rime  feparated  into  male  and  female.  The  breafts  and 
teats  of  all  male  quadrupeds,  to  which  no  ufe  can  be  now  al- 
igned, adds  perhaps  fome  fliadow  of  probability  to  this  opinion. 
Linnaeus  excepts  the  horfe  from  the  male  quadrupeds,  who  have 
teats  ; which  might  have  fhewn  the  earlier  origin  of  his  exig- 
ence •,  but  Mr.  J.  Hunter  aflerts,  that  he  has  difcovered  the  vef- 
tiges  of  them  on  his  flieath,  and  has  at  the  fame  time  enriched 
natural  hiftory  with  a very  curious  fail  concerning  the  male 
pigeon  \ at  the  time  of  hatching  the  eggs  both  the  male  and  fe- 
male pigeon  undergo  a great  change  in  their  crops  ; which  thick- 
en and  become  corrugated,  and  fecrete  a kind  of  milky  fluid, 
which  coagulates,  and  with  which  alone  they  for  a few  days 
feed  their  young,  and  afterwards  feed  them  with  this  coagulated 
fluid  mixed  with  other  food.  How  this  refembles  the  brc.afts 
of  female  quadrupeds  after  the  produdlion  of  their  young  ! and 
how  extraordinary,  that  the  male  Ihould  at  this  time  give  milk 
as  well  as  the  female  ! See  Botanic  Garden,  Part  II.  Note  on 
Curcuma. 

The  late  Mr.  David  Hume,  in  his  pofthumous  works,  places 
the  powers  of  generation  much  above  thofe  of  our  boafted  rca- 
fon  ; and  adds,  that  reafon  can  only  make  a machine,  as  a clock 
or  a {hip,  but  the  power  of  generation  makes  the  maker  of  the 
machine  ; and  probably  from  having  obferved,  that  the  greareil: 
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part  of  the  earth  has  been  formed  out  of  organic  recrements  ; 
as  the  immenfe  beds  of  limeftone,  chalk,  marble,  from  the  {hells 
of  fiffi ; and  the  extenfive  provinces  of  clay,  fandftone,  ironftone, 
coals,  from  decompofed  vegetables ; all  which  have  been  firft 
produced  by  generation,  or  by  the  fecretions  of  organic  life  ; he 
concludes  that  die  world  itfelf  might  have  been  generated,  rath- 
er than  created  ; that  is,  it  might  have  been  gradually  produced 
from  very  fmall  beginnings,  increafing  by  the  activity  of  its  in- 
herent principles,  rather  than  by  a fudden  evolution  of  the 
whole  by  the  Almighty  fiat. — What  a magnificent  idea  of  the 
infinite  power  of  the  Great  Architect  ! The  Cause  of 
Causes  ! Parent  of  Parents  ! Ens  Entium  ! 

For  if  we  may  compare  infinities,  it  would  feem  to  require  a 
greater  infinity  of  power  to  caufe  the  caufes  of  effedls,  than  to 
caufe  the  effects  themfelves.  This  idea  is  analogous  to  the  im- 
proving excellence  obfervable  in  every  part  of  the  creation ; 
fuch  as  in  the  progrefiive  increafe  of  the  folid  or  habitable  parts 
of  the  earth  from  water  ; and  in  the  progrefiive  increafe  of  the 
wifdom  and  happinefs  of  its  inhabitants  and  is  confonant  to 
the  idea  of  our  prefent  fituation  being  a ftate  of  probation,  which 
by  our  exertions  we  may  improve,  and  are  confequently  refpon- 
iible  for  our  adtions. 

V.  1 . The  efficient  caufe  of  the  various  colours  of  the  eggs 
of  birds,  and  of  the  hair  and  feathers  of  animals,  is  a fubjedt  fo 
curious,  that  I fhall  beg  to  introduce  it  in  this  place.  The 
colours  of  many  animals  feem  adapted  to  their  purpofes  of  con- 
cealing themfelves  either  to  avoid  danger,  or  to  fpring  upon  their 
prey.  Thus  the  fnake,  and  wild  cat,  and  leopard,  are  fo  colour- 
ed as  to  refemble  dark  leaves  and  their  lighter  interfaces ; birds 
refemble  the  colour  of  the  brown  ground,  or  the  green  hedges, 
which  they  frequent ; and  moths  and  butterflies  are  coloured 
like  the  flowers  which  they  rob  of  their  honey.  Many  inftances 
are  mentioned  of  this  kind  in  Botanic  Garden,  Part  II.  Note 
on  Rubia. 

Thefe  colours  have,  however,  in  fome  inftances  another  ufe, 
as  the  black  diverging  area  from  the  eyes  of  the  fwan  j which, 
as  his  eyes  are  placed  lefs  prominent  than  thofe  of  other  birds, 
for  the  convenience  of  putting  down  his  head  under  water,  pre- 
vents the  rays  of  light  from  being  refledted  into  his  eyes,  and 
thus  dazzling  his  fight,  both  in  air  and  beneath  the  water  ; which 
muft  have  happened,  if  that  furface  had  been  white  like  the  reft 
of  his  feathers. 

There  is  a ftill  more  wonderful  thing  concerning  thefe  colours 
adapted  to  the  purpofe  of  concealment  ; which  is,  that  the  eggs 
ef  birds  are  fo  coloured  as  to  refemble  the  colour  of  the  adjacent 
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objects  and  their  interftices.  The  eggs  of  hedgebirds  are  green- 
ifh  with  dark  fpots  ; thofe  of  crows  and  magpies,  w'hich  are  feen 
from  beneath  through  wicker  nefts,  are  white  with  dark  fpots  ; 
and  thofe  of  larks  and  partridges  are  ruffet  or  brown,  like  their 
nefts  or  fituations. 

A thing  ftill  more  aftonifhing  is,  that  many  animals  in  coun- 
tries covered  with  fnow  become  white  in  winter,  and  are  faid  to 
change  their  colour  again  in  the  warmer  months,  as  bears,  hares, 
and  partridges.  Our  domefticated  animals  lofe  their  natural 
colours,  and  break  into  great  variety,  as  horfes,  dogs,  pigeons. 
The  final  caufe  of  thefe  colours  is  eafiiy  underftood,  as  they 
ferve  fome  purpofes  of  the  animal,  but  the  efficient  caufe  would 
feem  altnoft  beyond  conjecture. 

Firft,  the  choroid  coat  of  the  eye,  on  which  the  femitranfpa- 
rent  retina  is  expanded,  is  of  different  colour  in  differnt  ani- 
mals ; in  thofe  which  feed  on  grafs  it  is  green ; from  hence 
there  would  appear  fome  connexion  betxveen  the  colour  of  the 
choroid  coat  and  of  that  conftantly  painted  on  the  retina  by  the 
green  grafs.  Now,  when  the  ground  becomes  covered  with 
fnow,  it  would  feem,  that  that  a£tion  of  the  retina,  which  is 
called  whitenefs,  being  conftantly  excited  in  the  eye,  may  be 
gradually  imitated  by  the  extremities  of  the  nerves  of  touch,  or 
rete  mucofum  of  the  ficin.  And  if  it  be  fuppofed,  that  tbs  ac- 
tion of  the  retina  in  producing  the  perception  of  any  colour 
confifts  in  fo  difpofing  its  own  fibres  or  furface,  as  to  reflect 
thofe  coloured  rays  only,  and  tranfmit  the  others  like  foup-bub- 
bles  ; then  that  part  of  the  retina,  which  gives  us  the  perception 
of  fnow,  mull  at  that  time  be  white  ; and  that  which  gives  us 
the  perception  of  grafs,  muft  be  green. 

Then  if  by  the  lawrs  of  imitation,  as  explained  in  Section  XII. 
33.  and  XXXIX.  6.  the  extremities  of  the  nerves  of  touch  in 
the  rete  mucofum  be  induced  into  fimilar  action,  the  (kin  or 
feathers,  or  hair,  may  in  like  manner  fo  difpofe  their  extreme 
fibres,  as  to  reflect  white  ; for  it  is  evident,  that  all  thefe  parts 
were  originally  obedient  to  irritative  motions  during  their 
growth,  and  probably  continue  to  be  fo  ; that  thofe  irritative 
motions  are  not  liable  in  a healthy  ftate  to  be  fucceeded  by  fen- 
faticn  ; which  however  is  no  uncommon  thing  in  their  difeafed 
ftate,  or  in  their  infant  ftate,  as  in  plica  polonica,  and  in  very 
young  pen-feathers,  which  are  ftill  full  of  blood. 

It  was  ffiewn  in  Sedtion  XV.  on  the  Production  of  Ideas,  that 
the  moving  organ  of  fenfe  in  fome  circumftances  refembled  the 
object  which  produced  that  motion.  Hence  it  may  be  conceiv- 
ed, that  the  rete  mucofum,  which  is  the  extremity  of  the  nerves 
of  touch,  may  by  imitating  the  motions  of  the  retina  become 
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coloured.  And  thus,  like  the  fable  of  the  chameleon,  all  ani- 
mals may  pofiefs  a tendency  to  be  coloured  fomewhat  like  the 
colours  they  moft  frequently  infpedl,  and  finally,  that  colours 
may  be  thus  given  to  the  egg-lhell  by  the  imagination  of  the  fe- 
male parent ; which  fhell  is  previoully  a mucous  membrane,  in- 
dued with  irritability,  without  which  it  could  not  circulate  its 
fluids,  and  increafe  in  its  bulk.  Nor  is  this  more  wonderfakthan 
that  a Angle  idea  of  imagination  fhould  in  an  inPtant  colour  the 
whole  furface  of  the  body  of  a bright  fcarlet,  as  in  the  blufh  of 
fhame,  though  by  a very  different  procefs.  In  this  intricate  fub- 
jedf  nothing  but  loole  analogical  conjedtures  can  be  had,  which 
may  howrever  lead  to  future  ihfcovenes  ; but  certain  it  is  that 
both  the  change  of  the  colour  of  animals  to  white  in  the  winters 
of  fnowy  countries,  and  the  fpots  on  birds’  eggs,  mud  have  fome 
efficient  caufe  ; fince  the  uniformity  of  their  produdlion  fhews 
it  cannot  arife  from  a fortuitous  concurrence  of  circumftances  ; 
and  how  is  this  efficient  caufe  to  be  detected,  or  explained,  but 
from  its  analogy  to  other  animal  fadts  ? 

2.  The  nutriment  fupplied  by  the  female  parent  in  vivipa- 
rous animals  to  their  young  progeny  may  be  divided  into  three 
kinds,  correfponding  with  the  age  of  the  new  creature.  1 . The 
nutriment  contained  in  the  ovum  as  previoully  prepared  for  the 
embryon  in  the  ovary.  2.  The  liquor  amiiii  prepared  for  the 
fetus  in  the  uterus,  and  in  which  it  fwims  ; and  laftly,  the  milk 
prepared  in  the  pedforal  glands  for  the  new-born  child.  There 
is  reafon  to  conclude  that  variety  of  changes  may  be  produced 
in  the  new  animal  from  all  thefe  fources  of  nutriment,  but  par- 
ticularly from  the  firit  of  them. 

The  organs  of  digeltion  and  of  fanguification  in  adults,  and 
afterwards  thofe  of  fecretion,  prepare  or  feparate  the  particles 
proper  for  nourilhment  from  other  combinations  of  matter,  or 
recombine  them  into  new  kinds  of  matter,  proper  to  excite  into 
adlion  the  filaments,  which  abforb  or  attraci  them  by  animal  ap- 
petency. In  this  procefs  we  muft  attend  not  only  tc  the  adtion 
of  the  living  filament  which  receives  a nutritive  particle  to  its 
bofom,  but  alfo  to  the  kind  of  particle,  in  refpedt  to  form,  or 
fize,  or  colour,  or  hardnefs,  which  is  thus  previoully  prepared  for 
it  by  digeltion,  fanguification,  and  fecretion.  Now  as  the  firft 
filament  of  entity  cannot  be  furnifhed  with  the  preparative  or- 
gans above  mentioned,  the  nutritive  particles,  which  are  at  firfk 
to  be  received  by  it,  are  prepared  by  the  mother  ; and  depofited 
in  the  ovum  ready  for  its  reception.  Thefe  nutritive  particles 
mult  be  fuppofed  to  differ  in  fome  refpedls,  when  thus  prepared 
by  different  animals.  They  may  differ  in  fize,  folidity,  colour, 
and  form  j and  yet  may  be  fuflaciently  congenial  to  the  living 
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filament,  to  which  they  are  applied,  as  to  excite  its  activity  by 
their  ftimulus,  and  its  animal  appetency  to  receive  them,  and  to 
combine  them  with  itfelf  into  organization. 

By  this  firft  nutriment  thus  prepared  for  the  embryon  is  not 
meant  the  liquor  amnii,  which  is  produced  afterwards,  nor  the 
larger  exterior  parts  of  the  white  of  the  egg  ; but  the  fluid  pre- 
pared, I fuppofe,  in  the  ovary  of  viviparous  animals,  and  thal 
which  immediately  furrounds  the  cicatricula  of  an  impregnated 
egg,  and  is  vifible  to  the  eye  in  a boiled  one. 

Now  thefe  ultimate  particles  of  animal  matter  prepared  by  the 
glands  of  the  mother  may  be  fuppofed  to  refemble  the  fimilar 
ultimate  particles,  which  were  prepared  for  her  own  nourifh- 
ment  ; that  is,  to  the  ultimate  particles  of  which  her  own  or- 
ganization confifts.  And  that  hence  when  thefe  become  com- 
bined with  a new  embryon,  which  in  its  early  ftate  is  not  fur- 
nilhed  with  ftomach,  or  glands,  to  alter  them  ; that  new  embry- 
on will  bear  fome  refemblance  to  the  mother. 

This  feems  to  be  the  origin  of  the  compound  forms  of  mules, 
which  evidently  partake  of  both  parents,  but  principally  of  the 
male  parent.  In  this  production  of  chimeras  the  ancients  feem 
to  have  indulged  their  fancies,  whence  the  fphinxes,  griffins, 
dragons,  centaurs,  and  minotaurs,  which  are  vanilhed  from  mod- 
ern credulity. 

It  would  feem,  that  in  thefe  unnatural  conjunctions,  when  the 
nutriment  depofited  by  the  female  was  fo  ill  adapted  to  ftimu- 
late  the  living  filament  derived  from  the  male  into  action,  and 
to  be  received,  or  embraced  by  it,  and  combined  with  it  into 
organization,  as  not  to  produce  the  organs  neceflary  to  life,  as 
the  brain,  or  heart,  or  ftomach,  that  no  mule  was  produced. 
Where  all  the  parts  neceflary  to  life  in  thefe  compound  animals 
were  formed  fufficiently  perfect,  except  the  parts  of  generation, 
thofe  animals  were  produced  which  are  now  called  mules. 

The  formation  of  the  organs  of  fexual  generation,  in  contra- 
diftinCtion  to  that  by  lateral  buds,  in  vegetables,  and  in  fome 
animals,  as  the  polypus,  the  ttenia,  and  the  volvox,  feems  the 
chef  d’csuvre,  the  mafter-piece  of  nature ; as  appears  from  ma- 
ny flying  infeCts,  as  in  moths  and  butterflies,  who  feem  to  un- 
dergo a general  change  of  their  forms  i'olely  for  the  purpofe  of 
fexual  reproduction,  and  in  all  other  animals  this  organ  is  not 
complete  till  the  maturity  of  the  creature.  Whence  it  happens 
that,  in  the  copulation  of  animals  of  different  fpecies,  the  parts 
neceflary  to  life  are  frequently  completely  formed  ; but  thofe 
for  the  purpofe  of  generation  are  defective,  as  requiring  a nicer 
organization  ; or  more  exaCt  coincidence  of  the  particles  of  nu- 
triment to  the  irritabilities  or  appetencies  of  the  original  living 
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filament.  Whereas  thofe  mules,  where  all  the  parts  could  be 
perfe&ly  formed,  may  have  been  produced  in  early  periods  of 
time,  and  may  have  added  to  the  numbers  of  our  various  fpecies 
of  animals,  as  before  obferved. 

As  this  production  of  mules  is  a conftant  effett  from  the  con- 
junftion  of  different  fpecies  of  animals,  thofe  between  the  horfe 
and  the  female  afs  always  refembling  the  horfe  more  than  the 
afs  ; and  thofe  on  the  contrary,  between  the  male  afs  and  the 
mare,  always  refembling  the  afs  more  than  the  mare  ; it  cannot 
be  afcribed  to  the  imagination  of  the  male  animal  which  cannot 
be  fuppofed  to  operate  fo  uniformly  ; but  to  the  form  of  the 
firffc  nutritive  particles,  and  to  their  peculiar  ftimulus  exciting 
the  living  filament  to  feledt  and  combine  them  with  itfelf. 
There  is  a fimilar  uniformity  of  effect  in  refpedt  to  the  colour 
of  the  progeny  produced  between  a white  man,  and  a black 
woman,  which,  if  I am  well  informed,  is  always  of  the  mulatto 
kind,  or  a mixture  of  the  two  •,  which  may  perhaps  be  imputed 
to  the  peculiar  form  of  the  particles  of  nutriment  fupplied  to 
the  embryon  by  the  mother  at  the  early  period  of  its  exiftence, 
and  their  peculiar  ftimulus  ; as  this  effed,  like  that  of  the  mule 
progeny  above  treated  of,  is  uniform  and  confiftent,  and  cannot 
therefore  be  afcribed  to  the  imagination  of  either  of  the  parents. 

Dr.  Thunberg  obferves,  in  his  Journey  to  the  Cape  of  Good 
Hope,  that  there  are  fome  families,  which  have  defcended  from 
blacks  in  the  female  line  for  three  generations.  The  firft  genera- 
tion proceeding  from  an  European,  who  married  a tawny  Have, 
remains  tawny,  but  approaches  to  a white  complexion  •,  but  the 
children  of  the  third  generation,  mixed  with  Europeans,  become 
quite  white,  and  are  often  remarkably  beautiful.  Vol.  i.  p.  112. 

When  the  embryon  has  produced  a placenta,  and  furnifhed 
itfelf  with  veffels  for  feledion  of  nutritious  particles,  and  for 
oxygenation  of  them,  no  great  change  in  its  form  or  colour  is 
likely  to  be  produced  by  the  particles  of  fuftenance  it  now  takes 
from  the  fluid,  in  which  it  is  immerfed  *,  becaufe  it  ha^  now  ac- 
quired organs  to  alter  or  new  combine  them.  Hence  it  con- 
tinues to  grow  whether  this  fluid,  in  which  it  fwims,  be  formed 
by  the  uterus  or  by  any  other  cavity  of  the  body,  as  in  extra- 
uterine  geftation  ; and  which  would  feem  to  be  produced  by 
the  ftimulus  of  the  fetus  on  the  Tides  of  the  cavity,  where  it  is 
found,  as  mentioned  before.  And  thirdly,  there  is  ftill  Id's  rea- 
fon  to  expetl  any  unnatural  change  to  happen  to  the  child  after 
its  birth  from  the  difference  of  the  milk  it  now  takes  ; becaufe 
it  has  acquired  a ftomach,  and  lungs,  and  glands,  of  Efficient 
power  to  decompofe  and  recombine  the  milk;  and  thus  to  pre- 
pare from  it  the  various  kinds  of  nutritious  particles,  which  the 
appetencies  of  the  various  fibrils  or  nerves  may  require. 
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From  all  this  reafoning  I would  conclude,  that  though  the 
imagination  of  the  female  may  be  fuppofed  to  affeCt  the  embry- 
on  by  producing  a difference  in  its  early  nutriment ; yet  that  no 
fuch  power  can  affedl  it  after  it  has  obtained  a placenta,  and 
other  organs  •,  which  may  felecf  or  change  the  food,  which  is 
prefented  to  it  either  in  the  liquor  amnii,  or  in  the  milk.  Now 
as  the  eggs  in  pullets,  like  the,  feeds  in  vegetables,  are  produced 
gradually,  long  before  they  are  impregnated,  it  does  not  appear 
how  any  fudden  effect  of  imagination  of  the  mother  at  the  time 
of  impregnation  can  produce  any  confiderable  change  in  the  nu- 
triment already  thus  laid  up  for  the  expected  or  defired  embryon. 
And  that  hence  any  changes  of  the  embryon,  except  thofe  uni- 
form ones  in  the  production  of  mules  and  mulattoes,  more 
probably  depend  on  the  imagination  of  the  male  parent.  At 
the  fame  time  it  feems  manifeft,  that  thofe  monftrous  births, 
which  confift  in  fome  deficiencies  only,  or  fome  redundancies 
of  parts,  originate  from  the  deficiency  or  redundance  of  the  firft 
nutriment  prepared  in  the  ovary,  or  in  the  part  of  the  egg  im- 
mediately furrounding  the  cicatricula,  as  described  above  ; and 
which  continues  fome  time  to  excite  the  firft  living  filament 
into  action,  after  the  fimple  animal  is  completed ; or  ceafes  to 
excite  it,  before  the  complete  form  is  accomplifhed.  The  for- 
mer of  thefe  circumftances  is  evinced  by  the  eggs  with  double 
yolks,  which  frequently  happen  to  our  domefticated  poultry,  and 
which,  I belier«e,  are  fo  formed  before  impregnation,  but  which 
would  be  well  worth  attending  to,  both  before  and  after  im- 
pregnation ; as  it  is  probable,  fomething  valuable  on  this  fubjedl 
might  be  learnt  from  them.  The  latter  circumftance,  or  that 
of  deficiency  of  original  nutriment,  may  be  deduced  from  re- 
verfe  analogy. 

There  are,  however,  other  kinds  of  monftrous  births,  which 
neither  depend  on  deficiency  of  parts,  or  fupernumerary  ones  ; 
nor  are  owing  to  the  conjunction  of  animals  of  different  fpecies  ; 
but  which  appear  to  be  new  conformations,  or  new  difpofitions 
of  parts  in  rel'peCt  to  each  other,  and  which,  like  the  variation 
of  colours  and  forms  of  our  domefticated  animals,  and  probably 
the  fexual  parts  of  all  animals,  may  depend  on  the  imagination 
of  the  male  parent,  which  we  now  come  to  confider. 

VI.  i.  The  nice  actions  of  the  extremities  of  our  various 
glands  are  exhibited  in  their  various  productions,  which  are  be- 
lieved to  be  made  by  the  gland,  and  not  previoufly  to  exift  as 
fuch  in  the  blood.  Thus  the  glands,  which  conftitute  the  liver, 
make  bile  •,  thofe  of  the  ftomach  make  gaftric  acid  ; thole  be- 
neath the  jaw,  faliva  ; thofe  of  the  ears',  ear-wax  ; and  the  like. 
Every  kind  of  gland  muft  poffefs  a peculiar  irritability,  and 

probably 
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probably  a fenfibility,  at  the  early  Hate  of  its  exiftence  ; and 
mull  be  furnilhed  with  a nerve  of  fenfe,  or  of  motion,  to  per- 
ceive, and  to  feledt,  and  to  combine  the  particles,  which  com- 
pofe  the  fluid  it  fecretes.  And  this  nerve  of  fenfe  which  per- 
ceives the  different  articles  which  compofe  the  blood,  mult  at 
leaft  be  conceived  to  be  as  fine  and  fubtile  an  organ,  as  the  op- 
tic or  auditory  nerve,  which  perceives  light  or  found.  See 
Sed*.  XIV.  9. 

But  in  nothing  is  this  nice  action  of  the  extremities  of  the 
blood-veflels  fo  wonderful,  as  in  the  production  of  contagious 
matter.  A fmall  drop  of  variolous  contagion  diffiifed  in  the 
blood,  or  perhaps  only  by  being  inferted  beneath  the  cuticle, 
after  a time,  (as  about  a quarter  of  a lunation,)  excites  the  ex- 
treme vefiels  of  the  flcin  into  certain  motions,  which  produce  a 
fimilar  contagious  material,  filling  with  it  a thoufand  puftules. 
So  that  by  irritation,  or  by  fenfation  in  confequence  of  irrita- 
tion, or  by  aflociation  of  motions,  a material  is  formed  by  the 
extremities  of  certain  cutaneous  veflels,  exactly  fimilar  to  the 
ftimulating  material,  which  caufed  the  irritation,  or  confequent 
fenfation,  or  aflociation. 

Many  glands  of  the  body  have  their  motions,  and  in  confe- 
quence their  fecreted  fluids,  affeCled  by  pleafurable  or  painful 
ideas,  fince  they  are  in  many  inftances  influenced  by  fenfitive  aflo- 
ciations,  as  well  as  by  the  irritations  of  the  particles  of  the  palling 
blood.  Thus  the  idea  of  meat,  excited  in  the  minds  of  hungry 
dogs,  by  their  fenfe  of  vifion,  or  of  fmell,  increafes  the  difcharge 
of  faliva,  both  in  quantity  and  vifcidity  •,  as  is  feen  in  its  hanging 
down  in  threads  from  their  mouths,  as  they  ftand  round  a din- 
ner-table. The  fenfations  of  pleafure,  or  of  pain,  of  peculiar 
kinds,  excite  in  the  fame  manner  a great  difcharge  of  tears ; 
which  appear  alfo  to  be  more  faline  at  the  time  of  their  fecretion, 
from  their  inflaming  the  eyes  and  eye-lids.  The  palenefs  from 
fear,  and  the  blufli  of  fhame,  and  of  joy,  are  other  inftances  of 
the  effects  of  painful  or  pleafurable  fenfations,  on  the  extremi- 
ties of  the  arterial  fyftem. 

It  is  probable,  that  the  pleafurable  fenfation  excited  in  the 
ftomach  by  food,  as  well  as  its  irritation,  contributes  to  excite 
into  aclion  the  gaftric  glands,  and  to  produce  a greater  fecre- 
tion of  their  fluids.  The  fame  probably  occurs  in  the  fecretion 
of  bile  ; that  is,  that  the  pleafurable  fenfation  excited  in  the 
ftomach,  affe&s  this  fecretion  by  fenfitive  aflociation,  as  well  as 
by  irritative  aflociation. 

And  laftly  it  would  feem,  that  all  the  glands  in  the  body 
have  their  fecreted  fluids  affe£ted,  in  quantity  and  quality,  by 
the  pleafurable  or  painful  fenfations,  which  produce  or  accom- 
. pany 
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pany  thofe  fecreiions.  And  that  the  pleafurable  fenfation-, 
anting  from  thefe  fecretions  may  constitute  the  unnamed  pleas- 
ure of  existence,  which  is  contrary  to  what  is  meant  by  taedium 
vitae,  or  ennui ; and  by  which  we  Sometimes  feel  ourfelves  hap- 
py, without  being  able  to  afcribe  it  to  any  mental  caufe,  as  af- 
ter an  agreeable  meal,  or  in  the  beginning  of  intoxication. 

Now  it  would  appear  that  no  Secretion  or  excretion  of  fluid 
is  attended  with  fo  much  agreeable  fenfation,  as  that  of  the 
feme n •,  and  it  would  thence  follow,  that  the  glands  which  per- 
form this  Secretion,  are  more  likely  to  be  much  affefled  by  their 
catenations  with  pleafurable  fenfations.  This  circumftance  is 
certain,  that  much  more  of  this  fluid  is  produced  in  a given 
time,  when  the  obje£l  of  its  exclusion  is  agreeable  to  the  mind. 

2.  A forcible  argument,  which  Shews  the  neceflity  of  pleafura- 
ble fenfation  to  copulation,  is,  that  the  act  cannot  be  performed 
without  it  •>  it  is  cafily  interrupted  by  the  pain  of  fear  or  bafli- 
fulnefs  ; and  no  efforts  of  volition  or  of  irritation  can  effect 
this  procefs,  except  fuch  as  induce  pleafurable  ideas  or  fenfa- 
tions. See  Se£t.  XXXIII.  i.  i. 

A curious  analogical  circumftance  attending  hermaphrodite 
infects,  as  fnails  and  worms,  Still  further  illuftrates  this  theory7 
if  the  Snail  or  worm  could  have  impregnated  itfelf,  there  might 
have  been  a faying  of  a large  male  apparatus  ; but  as  this  is 
not  fo  ordered  by  nature,  but  each  fnail  and  worm  reciprocally 
receives  and  gives  impregnation,  it  appears,  that  a pleafurable 
excitation  feems  alfo  to  have  been  required. 

This  wonderful  circumftance  of  many  infects  being  her- 
maphrodites, and  at  the  fame  time  not  having  power  to  im- 
pregnate themfelves,  is  attended  to  by  Dr.  Lilter,  in  his  Exer- 
citationes  Anatom,  de  Limacibus,  p.  145  j who,  amongft  many 
other  final  caufes,  which  he  adduces  to  account  for  it,  adds,  ut 
tarn  triftibus  et  frigidis  animalibus  majori  cum  voluptate  perfi- 
ciatur  venus. 

There  is,  however,  another  final  caufe,  to  winch  this  circum- 
ftance may  be  imputed  : it  was  obferved  above,  that  vegetable 
buds  and  bulbs,  which  are  produced  without  a mother,  are  al- 
ways exatt  refemblances  of  their  parent ; as  appears  in  grafting 
fruit  trees,  and  in  the  flower-buds  of  the  dioiceous  plants, 
which  are  always  of  the  fame  fex  on  the  fame  tree  ; hence 
thofe  hermaphrodite  infetts,  if  they  could  have  produced  young 
without  a mother,  would  not  have  been  capable  of  that  change 
or  improvement,  which  is  feen  in  all  other  animals,  and  in  thole 
vegetables,  which  are  procreated  by  the  male  embryon  received 
and  nourished  by  the  female.  And  it  is  hence  probable,  that 
if  vegetables  could  only  have  been  produced  by  buds  and  bulbs, 
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and  not  by  fexual  generation,  that  there  would  not  at  this  time 
have  exifted  one  thoufandth  part  of  their  prefect  number  of  fpe- 
cies  ; which  have  probably  been  originally  mule-produddions  ; 
nor  could  any  kind  of  improvement  or  change  have  happened 
to  them,  except  by  the  difference  of  foil  or  climate. 

q.  I conclude  that  the  imagination  of  the  male  at  the  time 
of  copulation,  or  at  the  time  of  the  fecretion  of  the  femen,  may 
fo  affedd  this  fecretion  by  irritative  or  fenfitive  alfociation,  as 
defcribed  in  No.  V.  1.  of  this  feddion,  as  to  caufe  the  produc- 
tion of  fimilarity  of  form  and  of  features,  with  the  diftinddion 
of  fex  ; as  the  motions  of  the  chilfel  of  the  turner  imitate  or 
correfpond  with  thofe  of  the  ideas  of  the  artift.  It  is  not  here 
to  be  under ftood,  that  the  fir  ft  living  fibre,  which  is  to  form  an 
animal,  is  produced  with  any  fimilarity  of  form  to  the  future  an- 
imal but  with  propen fities,  or  appetences,  which  (hall  produce 
by  accretion  of  parts  the  fimilarity  of  form,  feature,  or  fex,  cor- 
refponding  to  the  imagination  of  the  father. 

Our  ideas  are  movements  of  the  nerves  of  fenfe,  as  of  the 
optic  nerve  in  recolledding  vifible  ideas,  fuppofe  of  a triangular 
piece  of  ivory.  The  fine  moving  fibres  of  the  retina  add  in  a 
manner  to  which  I give  the  name  of  white  ; and  this  addion  is 
confined  to  a defined  part  of  it ; to  which  figure  I give  the 
name  of  triangle.  And  it  is  a preceding  pleafurable  fenfa- 
tion  exifting  in  my  mind,  which  occafions  me  to  pro- 
duce this  particular  motion  of  the  retina,  when  no  triangle  is 
prefent.  Now  it  is  probable,  that  the  adding  fibres  of  the  ulti- 
mate terminations  of  the  fecreting  apertures  of  the  veflels  of 
the  teftes,  are  as  fine  as  thofe  of  the  retina ; and  that  they  are 
liable  to  be  thrown  into  that  peculiar  addion,  which  marks  tire 
fex  of  the  fecreted  embryon,  by  fympathy  with  the  pleafurable 
motions  of  the  nerves  of  vifion  or  of  touch ; that  is,  with  cef tain 
ideas  of  imagination.  From  hence  it  would  appear,  that  the 
world  has  long  been  miftaken  in  afcribing  great  power  to  the 
imagination  of  the  female,  whereas  from  this  account  of  it,  the 
real  power  of  imagination,  in  the  add  of  generation,  belongs 
folely  to  the  male.  See  Sedd.  XII.  3.  3. 

It  may  be  objedded  to  this  theory,  that  a man  may  be  fiippof- 
ed  to  have  in  his  mind,  the  idea  of  the  form  and  features  of  the 
female,  rather  than  his  own,  and  therefore  there  flrould  be  a 
greater  number  of  female  births.  On  the  contrary,  the  general 
idea  of  our  own  form  occurs  to  every  one  almold  perpetually, 
and ds  termed  confcioufnefs  of  our  exiftence,  and  thus  may  ef- 
fedd,  that  the  number  of  males  furpaffes  that  of  females.  See 
Sedd.  XV.  3.  4.  and  XVIII.  13.  And  what  further  con- 
firms this  idea  is,  that  the  male  children  mold  frequently 
Vol.  I.  • E e e reiemble 
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refemble  the  father  in  form,  or  feature,  as  well  as  in  fex  ; and 
the  female  molt  frequently  refemble  the  mother,  in  feature,  and 
form,  as  well  as  in  fex. 

It  may  again  be  objected,  if  a female  child  fometimes  refem- 
bles  the  father,  and  a male  child  the  mother,  the  ideas  of  the 
father,  at  the  time  of  procreation,  mull  fuddenly  change  from 
himfelf  to  the  mother,  at  the  very  inftant,  when  the  embryon  is 
fecreted  or  formed.  This  difficulty  ceafes  when  we  confider, 
that  it  is  as  eafy  to  form  an  idea  of  feminine  features  with  male 
organs  of  reproduction,  or  of  male  features  with  female  ones, 
as  the  coutrary  ; as  we  conceive  the  idea  of  a fphinx  or  mer- 
maid as  eafily  and  as  diflin&ly  as  of  a woman.  Add  to  this, 
that  at  the  time  of  procreation  the  idea  of  the  male  organs,  and 
of  the  female  features,  are  often  both  excited  at  the  fame  time, 
by  contact,  or  by  vifion. 

I afk,  in  my  turn,  is  the  fex  of  the  embryon  produced  bv  ac- 
cident ? Certainly  whatever  is  produced  has  a caufe  •,  but  when 
this  caufe  is  too  minute  for  our  comprehenfion,  the  effect  is  faid 
in  common  language  to  happen  by  chance,  as  in  throwing  a 
Certain  number  on  dice.  Now  what  caufe  can  occafionally  pro- 
duce the  male  or  female  character  of  the  embryon,  but  the  pe- 
culiar actions  of  thofe  glands,  which  form  the  embryon  ? And 
what  can  influence  or  govern  thefe  aftions  of  the  gland,  but  its 
affociations  or  catenations  with  other  fenfitive  motions  ? Nor  is 
this  more  extraordinary,  than  that  the  catenations  of  irritative 
motions  with  the  apparent  vibrations  of  objects  at  fea  fhould 
produce  ficknefs  of  the  ftomach  ; or  that  a naufeous  ftory  fhould 
occalion  vomiting. 

4.  An  argument  which  evinces  the  effect  of  imagination  on 
the  firfl  rudiment  of  the  embryon,  may  be  deduced  from  the 
production  of  fome  peculiar  monfters.  Such,  for  inftance,  as 
thofe  which  have  two  heads  joined  to  one  body,  and  thofe  which 
have  two  bodies  joined  to  one  head  j of  which  frequent  exam- 
ples occur  amongft  our  domefticated  quadrupeds,  and  poultry. 
It  is  abfurd  to  fuppofe,  that  fuch  forms  could  exift  in  primordial 
germes,  as  explained  in  No.  IV.  4.  of  this  feCtion.  Nor  is  it 
poffible,  that  fuch  deformities  could  be  produced  by  the  growth 
of  two  embryons,  or  living  filaments  ; which  fhould  afterwards 
adhere  together  ; as  the  head  and  tail  part  of  different  polypi 
are  faid  to  do  (Blumenbach  on  Generation.  Cadell,  London) ; 
fince  in  that  cafe  one  embryon,  or  living  filament,  muff  have 
begun  to  form  one  part  firft,  and  the  other  another  part 
firfl.  ' But  fuch  monftrous  conformations  become  lefs  difficult 
ro  comprehend,  when  they  are  considered  as  an  effeCl  of  the  im- 
agination, as  before  explained,  on  the  living  filament  at  the  time 
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of  its  feeretion  ; and  that  fuch  duplicature  of  limbs  was  pro- 
duced by  accretion  of  new  parts,  in  confequence  of  propenfi- 
ties,  or  animal  appetencies,  thus  acquired  from  the  male  parent. 

For  inftance,  I can  conceive,  if  a turkey-cock  fhould  behold  a 
fabbit,  or  a frog,  at  the  time  of  procreation,  that  it  might  hap- 
pen, that  a forcible  or  even  a pleafurable  idea  of  the  form  of  a 
quadruped  might  fo  occupy  his  imagination,  as  to  caufe  a tenden- 
cy in  the  nafcent  filament  to  refemble  fuch  a form,  by  the  appo- 
fition  of  a duplicature  of  limbs.  Experiments  on  the  production 
of  mules  and  monfters  would  be  worthy  the  attention  of  a Spal- 
lanzani, and  might  throw  much  light  upon  the  fubjeCt,  which 
at  prefent  mud  be  explained  by  conjectural  analogies. 

The  wonderful  effeCt  of  imagination,  both  in  the  male  and 
female  parent,  is  {hewn  in  the  production  of  a kind  of  milk  in 
the  crops  both  of  the  male  and  female  pigeons  after  the  birth  of 
their  young,  as  obferved  by  Mr.  Hunter,  and  mentioned  before. 
To  this  fhould  be  added,  that  there  are  fome  indances  of  men 
having  had  milk  fecreted  in  their  breads,  and  who  have  given 
fuck  to  children,  as  recorded  by  Mr.  BufFon.  This  effeCl 
of  imagination,  of  both  the  male  and  female  parent,  feems  to 
have  been  attended  to  in  very  early  times  ; Jacob  is  faid  not  on- 
ly to  have  placed  rods  of  trees,  in  part  {tripped  of  their  bark,  fo 
as  to  appear  fpotted,  but  alfo  to  have  placed  fpotted  lambs  before 
the  flocks,  at  the  time  of  their  copulation.  Genefis,  chap.  xxx. 
verfe  40. 

5.  In  refpeCt  to  the  imagination  of  the  mother,  it  is  diffi- 
cult to  comprehend,  how  this  can  produce  any  alteration  in  the 
fetus,  except  by  affeCting  the  nutriment  laid  up  for  its  fil'd  re- 
ception, as  defcribed  in  No.  V.  2.  of  this  feCtion,  or  by  affeCt- 
ing  the  nourifhment  or  oxygenation  with  which  the  fupplies  it 
afterwards.  Perpetual  anxiety  may  probably  affeCt  the  fecre- 
tion  of  the  liquor  amnii  into  the  uterus,  as  it  enfeebles  the 
whole  fydem  ; and  fudden  fear  is  a frequent  caufe  of  mifcar- 
riage  ; for  fear,  contrary  to  joy,  decreafes  for  a time  the  aCtion 
of  the  extremities  of  the  arterial  fydem  ; hence  fudden  pale- 
nefs  fucceeds,  and  a {hrinking  or  contraction  of  the  vefiels  of 
the  flcin,  and  other  membranes.  By  this  circumdance,  I im- 
agine, the  terminations  of  the  placental  vefiels  are  detached 
from  their  adhefions,  or  infertions,  into  the  membrane  of  the 
uterus  ; and  the  death  of  the  child  fucceeds,  and  confequent 
mifcarriage. 

Of  this  I recolleCt  a remarkable  indance,  which  could  be  af- 
cribed  to  no  other  caufe,  and  which  I fliall  therefore  relate  in 
few  words.  A healthy  young  woman,  about  twenty  years  of 
age,  had  been  about  five  months  pregnant,  and  going  down  in- 
to 


GENERATION.  Sect.  XXXIX.  6.  6 . 


412 

£0  her  cellar  to  draw  fome  beer,  was  frighted  by  a fervant  boy 
flatting  up  from  behind  the  barrel,  where  he  had  concealed 
hiinfelf  with  defign  to  alarm  the  maid-fervant,  for  whom  he 
miftook  his  miftrefs.  She  came  with  difficulty  up  flairs,  began 
to  flood  immediately,  and  mifcarried  in  a few  hours.  She  has 
fince  borne  feverat  children,  nor  ever  had  any  tendency  to  mil- 
carry  of  any  of  them. 

In  refpech  to  the  power  of  the  imagination  of  the  male  over 
the  form,  colour,  and  fex  of  the  progeny,  the  following  in- 
ftances  have  fallen  under  my  obfervation,  and  may  perhaps  be 
found  not  very  unfrequent,  if  they  were  more  attended  to.  I 
am  acquainted  with  a gentleman,  who  has  one  child  with  dark 
hair  and  eyes  ; though  his  lady  and  himfelf  have  light  hair 
and  eyes  ; and  their  other  four  children  are  like  their  parents. 
On  obferving  this  diffimilarity  of  one  child  to  the  others  he 
aflured  me,  that  he  believed  it  was  his  own  imagination,  that 
produced  the  difference  ; and  related  to  me  the  following  ftory. 
He  faid,  that  when  his  lady  lay  in  of  her  third  child,  he  became 
attached  to  a daughter  of  one  of  his  inferior  tenants,  and  offer- 
ed her  a bribe  for  her  favours  in  vain  ; and  afterwards  a greater 
bribe,  and  was  equally  unfuccefsful ; that  the  form  of  this  girl 
dwelt  much  in  his  mind  for  fome  weeks,  and  that  the  next  child, 
which  was  the  dark-eyed  young  lady  above  mentioned,  was  ex- 
ceedingly like,  in  both  features  and  colour,  to  the  young  woman 
who  refufed  his  addreffes. 

To  this  inftance  I muff  add,  that  I have  known  two  families, 
in  which,  on  account  of  an  intailed  eftate  in  expectation,  a male 
heir  was  moll  eagerly  defired  by  the  father ; and  on  the  con- 
trary, girls  were  produced  to  the  feventh  in  one,  and  to  the  ninth 
in  another ; and  then  they  had  each  of  them  a fon.  I conclude, 
that  the  great  defire  of  a male  heir  by  the  father  produced  rath- 
er a difagreeable  than  an  agreeable  fenfation  ; and  that  his  ideas 
dwelt  more  on  the  fear  of  generating  a female,  than  on  the  pleaf- 
urable  fenfations  or  ideas  of  his  own  male  form  or  organs  at  the 
time  of  copulation,  or  of  the  fecretion  of  the  femen  ; and  that 
hence  the  idea  of  the  female  charadler  was  more  prefent  to  Irs 
mind  than  that  of  the  male  one  ■,  till  at  length  in  defpair  of  gen- 
erating a male  thefe  ideas  ceafed,  and  thofe  of  the  male  charac- 
ter prefided  at  the  genial  hour. 

6.  Hence  I conclude,  that  the  acl  of  generation  cannot  ex- 
ill  without  being  accompanied  with  ideas,  and  that  a man  muff 
have  at  that  time  either  a general  idea  of  his  own  male  form,  or 
of  tjie  form  of  his  male  organs  ; or  an  idea  of  the  female  lor  nr, 
or  of  her  organs  and  that  this  marks  the  fex,  and  the  peculiar 
refemblances  of  the  child  to  either  parent.  From  whence  it 
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would  appear,  that  the  phalli,  which  were  hung  round  the  necks 
of  the  Roman  ladies,  or  worn  in  their  hair,  might  have  effe<ft 
in  producing  a greater  proportion  of  male  children ; and  that 
the  calipuedia,  or  art  of  begetting  beautiful  children,  and  of  pro- 
creating either  males  or  females,  may  be  taught  by  affe&ing  the 
imagination  of  the  male-parent  ; that  is,  by  the  fine  extremities 
of  the  feminal  glands  imitating  the  adlions  of  the  organs  of  fenfe 
either  of  fight  or  touch.  But  the  manner  of  accomplilhing  this 
cannot  be  unfolded  with  fuffieient  delicacy  for  the  public  eye  ; 
but  may  be  worth  the  attention  of  thofe,  who  are  ferioufly  in- 
terefted  in  the  procreation  of  a male  or  female  child. 

Recapitulation. 

VII.  1.  A cgrtain  quantity  of  nutritive  particles  are  produ- 
ced by  the  female  parent  before  impregnation,  which  require 
no  further  digeftion,  fecretion,  or  oxygenation.  Such  are  feen. 
in  the  unimpregnated  eggs  of  birds,  and  in  the  unimpregnated 
feed-veffels  of  vegetables. 

2.  A living  filament  is  produced  by  the  male,  which  being 
inferted  amidft  thefe  firft  nutritive  particles,  is  flimulated  into 
action  by  them  ; and  in  confequence  of  this  aftion,  fome  of  the 
nutritive  particles  are  embraced,  and  added  to  the  original  liv- 
ing filament  ; in  the  fame  manner  as  common  nutrition  is  per- 
formed in  the  adult  animal. 

3.  Then  this  new  organization,  or  additional  part,  becomes 
ftimulated  by  the  nutritive  particles  in  its  vicinity,  and  fenfation 
is  now  fuperadded  to  irritation  ; and  other  particles  are  in  con- 
fequence embraced,  and  added  to  the  living  filament ; as  is  feen 
in  the  new  granulations  of  fleflr  in  ulcers. 

By  the  power  of  affociation,  or  by  irritation,  the  parts  already 
produced  continue  their  motions,  and  new  ones  are  added  by 
fenfation,  as  above  mentioned  ; and  laftly  by  volition,  which 
laft  fenforial  power  is  proved  to  exift  in  the  fetus  in  its  maturer 
age,  becaufe  it  has  evidently  periods  of  activity  and  of  lleeping 
which  laft  is  another  word  for  a temporary  fufpenfion  of  volition. 

The  original  living  filament  may  be  conceived  to  poffefs  a 
power  of  repulfing  the  particles  applied  to  certain  parts  of  it,  as 
well  as  of  embracing  others,  which  ftimulate  other  parts  of  it  ; 
as  thefe  powers  exift  in  different  parts  of  the  nratui'e  animal  ; 
thus  the  mouth  of  every  gland  embraces  the  particles  or  fluid, 
which  fuit  its  appetency ; and  its  excretory  du(ft  repulfes  thole 
particles,  which  are  difagreeable  to  it. 

4.  Thus  the  outline  or  miniature  of  the  new  animal  is  pro- 
duced gradually,  but  in  no  great  length  of  time-,  becaufe  the 
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original  nutritive  particles  require  no  previous  preparation  by  di- 
geftion,  fecretion,  and  oxygenation  : but  require  fimply  the  fe- 
ledlion  and  appofition,  which  is  performed  by  the  living  fila- 
ment. Mr.  Blumenbach  fays,  that  he  pofTefTes  a human  fetus  of 
only  five  weeks  old,  which  is  the  fize  of  a common  bee,  and 
has  all  the  features  of  the  face,  every  finger,  and  every  toe  com- 
plete ; and  in  which  the  organs  of  generation  are  diftindtly  feen,. 
P.  7 6.  In  another  fetus,  whofe  head  was  not  larger  than  a pea, 
the  whole  of  the  bafis  of  the  fkull  with  all  its  depreffions,  aper-' 
tures,  and  proceffes,  were  marked  in  the  moft  (harp  and  diftincl 
manner,  though  without  any  oflification.  Ib. 

5.  In  fome  cafes  by  the  nutriment  originally  depofited  by  the 
mother  the  filament  acquires  parts  not  exadlly  fimilar  to  thofe 
of  the  father,  as  in  the  production  of  mules  and  mulattoes.  In 
other  cafes,  the  deficiency  of  this  original  nutriment  caufes  defi- 
ciencies of  the  extreme  parts  of  the  fetus,  which  are  laft  form- 
ed, as  the  fingers,  toes,  lips.  In  other  cafes,  a duplicature  of 
limbs,  is  caufed  by  the  fuperabundance  of  this  original  nutritive 
fluid,  as  in  the  double  yolks  of  eggs,  and  the  chickens  from 
them  with  four  legs  and  four  wings.  But  the  production  of 
other  monfters,  as  thofe  with  two  heads,  or  with  parts  placed  in 
w'rong  fituations,  feems  to  arife  from  the  imagination  of  the 
father  being  in  fome  manner  imitated  by  the  extreme  veflels  of 
the  feminal  glands  ; as  the  colours  of  the  fpots  on  eggs,  and  the 
change  of  the  colour  of  the  hair  and  feathers  of  animals  by  do- 
meftication,  may  be  caufed  in  the  fame  manner  by  the  imagina- 
tion of  the  mother. 

6.  The  living  filament  is  a part  of  the  father,  and  has  there- 
fore certain  propenfities,  or  appetencies,  which  belong  to  him ; 
which  may  have  been  gradually  acquired  during  a million  of 
generations,  even  from  the  infancy  of  the  habitable  earth  ; and 
which  now  poffeiTes  fuch  properties,  as  would  render,  by  the 
appofition  of  nutritious  particles,  the  new  fetus  exadlly  fimilar 
to  the  father  ; as  occurs  in  the  buds  and  bulbs  of  vegetables, 
and  in  the  polypus,  and  taenia,  or  tape-worm.  But  as  the  firft 
nutriment  is  fupplied  by  the  mother,  and  therefore  refembles  fuch 
nutritive  particles,  as  have  been  ufed  for  her  own  nutriment  or 
growth,  the  progeny  takes  in  part  the  likenefs  of  the  mother. 

Other  fimilarities  of  the  excitability,  or  of  the  form  of  the  male 
parent,  fuch  as  the  broad  or  narrow  (boulders,  or  fuch  as  con- 
ftitute  certain  hereditary  difeafes,  as  fcrofula,  epilepfv,  infamtv, 
have  their  origin  produced  in  one  or  perhaps  two  generations  ; 
as  in  the  progeny  of  thofe  who  drink  much  vinous  fpirits  ; and 
thofe  hereditary  propenfities  ceafe  again,  as  I have  obferved,  if 
one  or  two  fober  generations  fucceed  ; otherwife  the  family 
becomes  extindf.  This 
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This  living  filament  from  the  father  is  alfo  liable  to  have  its 
propenfities,  or  appetencies,  altered  at  the  time  of  its  production 
by  the  imagination  of  the  male  parent  ; the  extremities  of  the 
feminal  glands  imitating  the  motions  of  the  organs  of  fenfe  ; 
and  thus  the  fex  of  the  embryon  is  produced  ; which  may  be 
thus  made  a male  or  a female  by  affeCting  the  imagination  of 
the  father  at  the  time  of  impregnation.  See  Sedt.  XXXIX.  6. 
3.  and  7. 

7.  After  the  fetus  is  thus  completely  formed  together  with 
its  umbilical  veffels  and  placenta,  it  is  now  fupplied  with  a dif- 
ferent kind  of  food,  as  appears  by  the  difference  of  confiftency 
of  the  different  parts  of  the  white  of  the  egg,  and  of  the  liquor 
amnii,  for  it  has  now  acquired  organs  for  digeftion  or  fecretion, 
and  for  oxygenation,  though  they  are  as  yet  feeble  ; which  can 
in  fome  degree  change,  as  well  as  feledt  the  nutritive  particles, 
which  are  now  prefented  to  it.  But  may  yet  be  affeCled  by  the 
deficiency  of  the  quantity  of  nutrition  fupplied  by  the  mother, 
or  by  the  degree  of  oxygenation  fupplied  to  its  placenta  by  the 
maternal  blood. 

The  augmentation  of  the  complete  fetus  by  additional  particle's 
of  nutriment  is  not  accomplifhed  by  diftention  only,  but  by  ap- 
pofition  to  every  part  both  external  and  internal ; each  of  which 
acquires  by  animal  appetencies  the  new  addition  of  the  particles 
which  it  wants.  And  hence  the  enlarged  parts  are  kept  fimilar 
to  their  prototypes,  and  may  be  faid  to  be  extended  ; but  their 
extenfion  mull  be  conceived  only  as  a neceffary  confequence  of 
the  enlargement  of  all  their  parts  by  appofition  of  new  particles. 

Hence  the  new  appofition  of  parts  is  not  produced  by  capilla- 
ry attraction,  becaufe  the  whole  is  extended ; whereas  capillary 
attraction  would  rather  tend  to  bring  the  fides  of  flexible  tubes 
together,  and  not  to  diftend  them.  Nor  is  it  produced  by 
chemical  affinities,  for  then  a folution  of  continuity  would  fuc- 
ceed,  as  when  fugar  is  diffolved  in  water  ; but  it  is  produced  by 
an  animal  procefs,  which  is  the  confequence  of  irritation,  or 
fenfation  ; and  which  may  be  termed  animal  appetency. 

This  is  further  evinced  from  experiments,  which  have  been 
inftituted  to  fhew,  that  a living  mufcle  of  an  animal  body  re- 
quires greater  force  to  break  it,  than  a fimilar  mufcle  of  a dead 
body.  Which  evinces,  that  befides  the  attraction  of  cohefion, 
which  all  matter  pofieffes,  and  befides  the  chemical  attractions 
of  affinities,  which  hold  many  bodies  together,  there  is  an  ani- 
mal adhefion,  which  adds  vigour  to  thefe  common  laws  of  the 
inanimate  world. 

8.  At  the  nativity  of  the  child  it  depofits  the  placenta  or 
gills,  and  by  expanding  its  lungs  acquires  more  plentiful  oxyge- 
nation 
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nation  from  the  currents  of  air,  which  it  mufl  now  continue 
perpetually  to  refpire  to  the  end  of  its  life  ; as  it  now  quits  the 
liquid  element,  in  which  it  was  produced,  and  like  the  tadpole, 
when  it  changes  into  a frog,  becomes  an  aerial  animal. 

9.  As  the  habitable  parts  of  the  earth  have  been,  and  con- 
tinue to  be,  perpetually  increafing  by  the  production  of  fea- 
fhells  and  corallines,  and  by  the  recrements  of  other  animals, 
and  vegetables ; fo  from  the  beginning  of  the  exiftence  of  this 
terraqueous  globe,  the  animals,  which  inhabit  it,  have  conftant- 
ly  improved,  and  are  Hill  in  a ftate  of  progreffive  improvement. 

This  idea  of  the  gradual  generation  of  all  things  feems  to 
have  been  as  familiar  to  the  ancient  philofophers  as  to  the  mod- 
ern ones  ; and  to  have  given  rife  to  the  beautiful  hieroglyphic 
figure  of  the  srgara*  6>oVf  or  firft  great  egg,  produced  by  night, 
that  is,  whofe  origin  is  involved  in  obfcurity,  and  animated  by 
S£s;,  that  is,  by  Divine  Love  ; from  whence  proceeded  all  things 
which  exift. 

appendix. 

VIII.  1.  Since  the  former  publication  of  the  preceding  Sec- 
tion on  Generation,  I have  been  induced  in  my  treatife  on  Phyt- 
ologia,  to  give  more  attention  to  the  lateral  or  folitary  genera- 
tion of  vegetables  in  the  production  of  their  buds,  hoping  from 
thence  to  throw  fome  light  on  their  fexual  generation  in  the  pro- 
duction of  feeds  ; and  in  confequence  on  the  propogation  of 
more  perfect  animals,  which  I lhall  here  relate,  believing  that 
it  may  intereft  the  philosophical  reader,  obferving  only,  that  by 
the  vegetable  faCts  here  attended  to,  I am  now  induced  to  be- 
lieve, that  the  embryons  of  complicate  animal  and  vegetable 
bodies  are  not  formed  from  a Single  filament  as  above  delivered ; 
but  that  their  ftruCture  commences  in  many  parts  at  the  fame 
time,  though  it  is  probable,  that  the  mofl  Simple  or  firft  exordi- 
um of  animation  was  begun  by  a Single  filament,  and  continues 
to  do  fo  in  the  Spontaneous  production  of  the  fmalleft  micro- 
fcopic  animals,  which  do  not  appear  to  have  been  generated 
by  other  animalcula  Similar  to  themfelves,  as  further  Spoken  of 
in  No.  11.  5.  of  this  Section. 

1.  It  is  (hewn  at  large  in  the  work  above  mentioned,  that 
every  bud  of  a tree  is  an  individual  vegetable,  and  confifts  of  the 
plumula  or  leaf  at  its  Summit,  of  a long  caudex  extending  from 
this  Summit  downwards  to  the  earth,  forming  a filament  of  the 
bark,  and  lallly  of  radicles  beneath  the  foil  : it  is  alio  Shewn, 
that  every  bud  poiTelles  the  power  of  germination  or  reproduc- 
tion, not  only  in  the  axilla  of  the  leaf,  which  is  mofl  common, 
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but  from  any  part  of  the  long  caudex  gemmae  above  mentioned) 
as  appears  from  new  buds  fpringing  out  from  any  part  of  the 
bark,  when  the  top  of  a branch  is  cut  off. 

Now  if  a feion  of  a nonpareil  apple  be  ingrafted  on  a crab 
ftock,  and  a golden-pippin  be  ingrafted  on  the  nonpareil,  what 
happens  ? — -The  caudex  of  the  bud  of  the  golden-pippin  confifts 
of  its  proper  abforbent  veffels,  arteries,  and  veins,  till  it  reaches 
down  to  the  nonpareil  lrock ; and  then  the  continuation  of  its 
caudex  downwards  confifts  of  veffels  fimilar  to  thofe  of  the  non- 
pareil ; and  when  its  caudex  defeends  (till  lower,  it  confifts  of 
veffels  fimilar  to  thofe  of  the  crab-ftock. 

The  truth  of  this  is  fhewn  by  two  circumftances  ; firft,  be- 
caufe  the  lower  parts  of  this  compound  tree  will  occafionally  put 
forth  buds  fimilar  to  the  original  ftock.  And  fecondly,  be- 
caufe  in  fome  ingrafted  trees,  where  a quick-growing  feion 
has  been  inferred  into  a ftock  of  flower  growth,  as  is  often  feen 
in  old  cherry-trees,  the  upper  part  of  the  trunk  of  the  tree  has 
become  of  almoft  double  the  diameter  of  the  lower  part.  Both 
which  occurrences  fnew,  that  the  lower  part  of  the  trunk  of  the 
tree  continues  to  be  of  the  fame  kind,  though  it  muft  have  been 
fo  repeatedly  covered  over  with  new  circles  of  wood,  bark,  and 
cuticle. 

Now  as  the  caudex  of  each  bud,  which  pafles  the  whole 
length  of  the  trunk  of  the  tree,  and  forms  a communication  from 
the  upper  part  or  plumula,  to  the  lower  part  or  radicle,  mud 
confift  in  thefe  doubly  ingrafted  trees  of  three  different  kinds  of 
caudexes,  refembling  thofe  of  the  different  ftocks  or  feions  ; we 
acquire  a knowledge  of  what  may  be  termed  a lateral  or  pater- 
nal mule,  in  contradiftinftion  to  a fexual  mule.  For  as  in  thefe 
trees  thus  combined  by  ingraftment  every  bud  has  the  upper 
part  of  its  caudex  that  of  a golden-pippin,  the  middle  part  of  it 
that  of  a nonpareil,  and  the  lower  part  of  it  that  of  a crab ; if 
thefe  caudexes,  which  conftitute  the  filaments  of  the  bark  could 
be  feparated  intire  from  the  tree  with  their  plumules  and  radi- 
cles, they  would  exhibit  fo  many  lateral  or  paternal  mules,  con- 
fifting  of  the  connected  parts  of  their  three  parents  5 the  plu- 
rnula  belonging  to  the  upper  parent,  and  the  radicle  to  the  low- 
er one,  and  the  triple  caudex  to  them  all. 

A reparation  of  thefe  buds  from  the  parent  plant  is  faid  to 
have  been  obferved  by  Mr.  Blumenbach,  in  the  conferva  fonti- 
nalis,  a vegetable  which  confifts  of  fmall  fhort  flender  threads, 
which  grow  in  our  fountains,  and  fix  their  roots  in  the  mud. 
He  obferved  by  magnifying  glaffes,  that  the  extremities  of  the 
threads  fwell,  and  form  fmall  tubera  or  heads  ; which  gradually 
feparate  from  tits  parent  threads,  attach  themfelvcs  to  the 
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ground,  and  become  perfeft  vegetables  ; the  whole  progrefs  of 
their  formation  can  be  obferved  in  forty-eight  hours.  Obfer- 
vations  on  plants  by  Von  Uflar.  Creech,  Edinb. 

2.  The  lateral  propagation  of  the  polypus  found  in  our  ditches 
in  July,  but  more  particularly  that  of  the  hydra  ftentorea,  is  won- 
derfully analogous  to  the  above  idea  of  the  lateral  generation  of 
vegetables.  The  hydra  ftentorea,  . according  to  the  account  of 
Monf.  Trembley,  multiplies  itfelf  by  fplitting  lengthwife  ; and 
in  twenty-four  hours  thefe  divifions,  which  adhere  to  a common 
pedicle,  refplit,  and  form  four  diftincl  animals.  Thefe  four  in 
an  equal  time  fplit  again,  and  thus  double  their  number  daily  ; 
till  they  acquire  a figure  fomewhat  refembling  a nofegay.  The 
young  animals  afterwards  feparate  from  the  parent,  attach  them- 
ielves  to  aquatic  plants,  and  give  rife  to  new  colonies. 

Another  curious  animal  fact  is  related  by  Biumenbach  in  his 
Treatife  on  Generation  concerning  the  frefir  water  polypus.  He 
cut  two  of  them  in  halves,  which  were  of  different  colours,  and 
applying  the  upper  part  of  one  to  the  lower  part  of  the  other  by 
means  of  a glafs  tube,  and  retaining  them  thus  for  fome  time  in 
contact  with  each  other,  the  two  divided  extremities  united,  and 
became  one  animal.  The  facil  union  of  the  divided  halves  of 
different  polypi  is  alfo  afferted  by  Mr.  Adams.  Treatife  on 
Microfcopfis. 

The  intelligent  reader  has  already  anticipated  me  in  applying 
thefe  wonderful  modes  of  lateral  animal  reproduction  and  con- 
junction, to  the  lateral  propagation  and  ingraftment  of  vegeta- 
bles. The  junction  of  the  head  part  of  one  polypus  to  the  tail- 
part  of  another  is  exactly  reprefented  by  the  ingraftment  of  a 
Icion  on  the  ftock  of  another  tree,  the  piumula  or  apex  of  each 
bud  with  the  upper  part  of  its  caudex  joins  to  the  long  caudex 
of  the  ftock,  which  palling  down  the  trunk  terminates  in  the 
radicles  of  it.  And  if  this  compound  vegetable  could  be  fepa- 
. rated  longitudinally  from  the  other  long  filaments  of  the  bark  in 
its  vicinity,  like  the  fibres  of  the  bark  of  the  mulberry  tree  pre- 
pared at  Otaheite,  or  as  the  bark  of  hemp  and  flax  are  pre- 
pared in  this  country,  as  the  young  ones  of  the  hydra  ftentorea 
feparate  from  their  parents,  it  might  claim  the  name  of  a lateral 
or  paternal  mule,  as  above  mentioned. 

3.  It  hence  appears,  that  every  new  bud  of  a tree,  where  two 
feions  have  been  inferted  over  each  other  on  a ftock,  if  it  could 
be-feparated  from  the  plume  to  the  radicle,  muft  confift  of  three 
different  kinds  of  caudex  ; and  might  therefore  be  called  a triple 
lateral  mule.  And  that  hence  it  follows,  that  every  part  of  this 
newr  triple  caudex  muft  have  been  feparated  or  fecreted  laterally 
from  the  adjoining  part  of  the  trunk  ot  the  tree  •,  and  that  it 
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could  not  be  formed,  as  I formerly  believed,  from  the  roots  of 
the  plume  of  the  bud  defcending  from  the  upper  part  of  the  cau- 
dex  of  it  to  the  earth.  A circumftance  of  great  importance  in 
the  inveffigation  of  the  curious  fubjeft  of  the  lateral  generation 
of  vegetables,  and  of  infedbs. 

One  might  hence  fufpedb,  that  if  Blumenbach  had  attended  to 
the  propagation  of  the  polypus,  v/hich  he  had  compoied  of  two 
half  polypi,  that  the  young  progeny  might  have  poffeffed  two 
colours  refembling  the  compound  parent,  like  the  different  cau- 
dexes  of  ingrafted  trees  ; an  experiment  well  worthy  repeated 
obfervation. 

4.  Another  animal  fadT  ought  alfo  to  be  here  mentioned, 
that  many  infedfs,  as  common  earth  worms  as  well  as  the  poly- 
pus, are  laid  to  poffefs  fo  much  life  throughout  a great  part  of 
their  fyftem  ; that  they  may  be  cut  into  two  or  more  pieces 
without  deftroying  them  5 as  each  piece  will  acquire  a new  head, 
or  a new  tail,  or  both,  and  the  infedl  will  thus  become  multi- 
plied ! How  exadlly  this  is  refembled  by  the  long  caudex  of  the 
buds  of  trees  ; which  polfefs  fuch  vegetable  life  from  one  ex- 
tremity to  the  other,  that  when  the  head  or  plume  is  lopped  off, 
it  can  produce  a new  plume,  and  when  the  lower  part  is  cut 
off,  it  can  produce  new  radicles  ; and  may  be  thus  wonderfully 
multiplied  ! 

This  curious  vegetable  phenomenon  is  worthy  our  attention 
and  remembrance  ; for  as  each  filament  of  the  new  bark  of  a 
tree  conftitutes  a caudex  of  an  embryon  bud  ; when  the  fum- 
mit  of  a twig  is  lopped  off,  which  contained  the  plumules  or  em- 
bryon leaves  of  many  of  them  ; each  embryon  caudex  can  gen- 
erate new  plumules  or  embryon  leaves ; and  new  radicles,  when 
the  lower  part  of  a twig  is  cut  off,  and  the  upper  part  planted  ; 
which  clemonflrates,  that  the  primary  parts  of  a vegetable  em- 
bryon may  produce  fecondary  parts  ; and  that  hence  it  is  not 
neceffary,  that  the  whole  of  an  animal  fetus  fhould  be  formed 
at  the  fame  time. 

5.  Hence  we  acquire  fome  new  and  important  ideas  con- 
cerning the  lateral  generation  cf  vegetables,  and  which  may 
probably  contribute  to  elucidate  their  fexual  generation.  Thefe 
are,  firft,  that  the  parts  of  the  long  caudex  of  each  new  bud  of 
an  ingrafted  tree,  and  confequently  of  all  trees,  are  feparated 
or  fecreted  from  the  correfpondent  or  adjoining  parts  of  the 
long  caudex  of  the  laft  year’s  bud,  which  was  its  parent.  And 
not  that  it  con  lifts  of  the  roots  of  each  new  bud  fhot  down  from 
the  plumula  or  apex  of  it  ; as  I formerly  fuppofed.  And  that 
thefe  various  molecules  or  fibrils  fecreted  from  the  caudex  of 
the  laft  year’s  buds  adjoin  and  grow  together  beneath  the  cuticle 
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of  the  trunk  of  the  tree  ; the  upper  ones  forming  the  plumuh 
of  the  new  bud,  which  is  its  leaf  or  lungs  to  acquire  oxygen 
from  the  atmofphere  ; and  the  lower  ones  forming  the  radicles 
of  it,  which  are  abforbent  veffels  to  acquire  nutriment  from 
the  earth. 

Secondly,  that  every  part  of  the  caudex  of  an  ingrafted  tree, 
and  confequently  of  all  trees,  can  generate  or  produce  a new 
plumula,  when  the  upper  part  of  it  is  ftrangulated  with  a wire 
or  cut  off ; or  otherwife  when  it  is  fupplied  more  abundantly 
with  nutriment,  ventilation,  and  light.  And  that  each  of  thefe 
new  buds  thus  produced  refembles  that  part  of  the  ftock  in  com- 
pound trees,  where  it  arifes.  Thus  id  the  triple  tree  above 
mentioned  a bud  from  the  upper  part  of  the  long  caudexes, 
which  form  the  filaments  of  the  bark,  would  become  a golden- 
pippin  branch,  a bud  from  the  middle  part  of  them  would 
become  a nonpareil  branch,  and  a bud  from  the  lower  part  a 
crab  branch. 

Thirdly,  another  wonderful  property  of  this  lateral  mule 
progeny  of  trees  compounded  by  ingraftment  confifts  in  this, 
that  the  new  mule  may  con  lift  of  parts  from  three  or  four  or 
many  parents  ; when  fo  many  different  fcions  are  ingrafted  on 
each  other,  whence  a queltion  may  arife,  whether  a mixture  oi 
two  kinds  of  anther-duft  previous  to  its  application  to  the  ftigma 
of  flowers  might  not  produce  a threefold  mule  partaking  of  the 
likenefs  of  both  the  males  ? 

6.  On  this  nice  fubjeCt  of  reproduction,  fo  far  removed  from 
common  apprehenfion,  the  patient  reader  will  excufe  a more 
prolix  inveftigation.  The  attraction  of  all  matter  to  the  centres 
of  the  planets,  or  of  the  fun,  is  termed  gravitation,  that  of  par- 
ticular bodies  to  each  other  is  generally  called  chemical  affinity  ; 
to  which  the 'attractions  belonging  to  eleCtricity  and  magnetifm 
appear  to  be  allied. 

In  thefe  latter  kinds  of  attraction  two  circumltances  feem  to 
be  required,  firft,  the  power  to  attraCt  poffeffed  by  one  of  the 
bodies,  and  fecondly,  the  aptitude  to  be  attracted  poffeffed  by 
the  other.  Thus  when  a magnet  attradts  iron,  it  may  be  fair! 
to  poflefs  a fpecific  tendency  to  unite  with  iron  ; and  the  iron 
may  be  faid  to  poflefs  a fpecific  aptitude  to  be  united  with  the 
magnet.  The  former  appears  to  refide  in  the  magnet,  becaule 
it  can  be  deprived  of  its  attractive  power,  which  can  aifo  be  reltor  • 
ed  to  it.  And  the  iron  appears  to  poffefs  a fpecific  aptitude  io  be 
united  with  the  magnet,  becnufe  no  other  metal  will  approach 
it.  In  the  fame  manne&a  rubbed  glafs  tube  or  a rubbed  if i ck 
of  fealing  wax  may  be  faid  to  poffefs  a fpecific  tendency  to  unite 
with  a light  Itraw,  or  hair,  and  the  Uraw  or  hair  to  poffefs  a 
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fpecific  aptitude  to  unite  with  the  rubbed  glafi;  or  fealing  wax  •, 
becaufe  the  fpecific  attraction  to  the  rubbed  glafs  or  fealing  wax 
can  be  withdrawn  or  reftored ; to  which,  may  be  added,  that 
fome  chemical  combinations  may  arife  from  the  fingle  attrac- 
tion of  one  body,  and  the  aptitude  to  be  attracted  of  another. 
Or  they  may  be  owing  to  reciprocal  attractions  of  the  two 
bodies,  as  in  what  is  termed  by  the  chemifts  double  affinity, 
which  is  known  to  be  fo  powerful  as  to  feparate  thofe  bodies, 
which  are  held  together  fry  the  fimple  attraction  probably  of 
one  of  them  to  the  other ; which  other  poffefles  only  an  apti- 
tude to  be  attracted  by  the  former. 

It  is  probable,  that  in  fome  of  the  molt  fimple  combinations 
of  the  particles  of  inanimate  matter,  two  of  them  may  be 
ftrongly  united  by  reciprocal  attractions  to  each  other  ; that  in 
other  fimple  combinations  two  particles  may  be  held  together, 
though  lefs  firmly,  by  the  attraction  of  one  and  the  aptitude  to  be 
attracted  of  the  other.  Thus  I fufpeCt  that  carbon  and  oxygen  rufh 
together  by  their  reciprocal  attractions  producing  explofion,  and 
being  afterwards  not  eafily  feparable  ; while  azote  or  nitrogen  is 
lefs  firmly  united  with  oxygen  by  the  attraction  of  one  of  them, 
and  only  the  aptitude  to  be  attracted  of  the  other.  If  this  cir- 
cumftance  could  be  nicely  afcertained,  the  theory  of  chemical 
affinities  might  poffibly  advance  a (lep  further  in  the  explana- 
tion of  fome  difficult  phenomena,  as  of  the  heat  generated  in 
the  explofion  of  various  materials,  with  which  oxygen  is  more 
loofely  united,  when  applied  to  ignited  carbon  ; as  of  the  add 
of  nitre,  and  feveval  metallic  oxydes  ; as  well  as  of  the  general 
circumftances  of  combuftion  and  inflammation,  as  of  phofp'uo- 
rus  in  the  atmofphere,  and  of  oil  of  cloves  with  nitrous  acid. 

7.  The  above  account  of  the  tendencies  to  union  of  unor- 
ganized or  inanimate  matter  is  not  given  as  a philofophica! 
analogy,  but  to  facilitate  our  conception  of  the  adjunCKons  or 
concretions  obfervable  in  organized  or  animated  bodies  ; which 
conftitute  their  formation,  their  nutrition,  and  their  growth, 
Thefe  may  be  divided  into  two  kinds ; fir  ft  the  junction  or 
union  of  animated  bodies  with  inanimate  matter,  as  when  fruit 
or  fleffi  is  fwallowed  into  the  ftomach,  and  becomes  abfovbed 
by  the  laCteals*,  and  the  fecond,  where  living  panicles  coalefce  ov 
concrete  together  ; as  in  the  formation,  nutrition,  or  conjunc- 
tion of  the  parts  of  living  animals. 

In  refpedt  to  the  former  the  animal  parts,  as  the  noftrils  and 
palate,  poflefs  an  appetency,  when  {Emulated  by  the  feent  and 
flavour  of  agreeable  food,  to  unite  themfeives  with  it ; and  the 
inanimate  material  pofieffes  an  aptitude  to  be  thus  united  with 
the  animal  organ.  The  fame  occurs,  when  the  food  is  fwal- 
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lowed  into  the  ftomach  ; the  mouths  of  the  lacteal  veflels  be- 
ing agreeably  {Emulated  poflefs  an  appetency  to  abforb  the  par- 
ticles of  the  digefling  mats  ; which  is  in  a fituation  of  under- 
going chemical  changes,  and  poflefles  at  fome  period  of  them 
an  aptitude  to  {Emulate,  and  to  be  united  with  the  mouths  of 
the  abforbent  ladteals. 

But  when  thefe  abforbed  particles  of  inanimate  matter  have 
been  circulated  in  the  blood,  they  feem  gradually  to  obtain  a 
kind  of  vitality  ; whence  Mr.  John  Hunter,  and  I believe  fome 
antient  philofophers,  and  the  divine  Mofes,  aflerted,  that  the 
blood  is  alive  ; that  is,  that  it  poflefles  fome  degree  of  organi- 
zation, or  other  properties,  different  from  thofe  of  inanimate 
matter  ; which  are  not  producible  by  any  chemical  procefs,  and 
which  ceafe  to  exift  along  with  the  life  of  the  animal.  Hence 
for  the  purpofe  of  nutrition  there  is  reafon  to  fufpett,  that  two 
circumftances  are  neceflary,  both  dependent  upon  life,  and  con- 
fequent  adEvity  ; thefe  are  firfl  an  appetency  of  the  fibrils  of 
the  fixed  organization,  which  wants  nutrition  ; and  fecondly  a 
propenfity  of  the  fluid  molecules  exifting  in  the  blood,  or  fe- 
creted  from  it,  to  unite  with  the  organ  now  {Emulated  into  ac- 
tion. So  that  nutrition  may  be  faid  to  be  efFedted  by  the  em- 
brace or  coalefcence  of  the  fibrils,  which  poflefs  nutritive  appe- 
tencies, with  the  molecules,  which  poflefs  nutritive  propenfities, 
or  in  other  words  of  particles,  which  poflefs  reciprocal  appeten- 
cies to  embrace  each  other. 

8.  If  the  philofopher,  who  thinks  on  this  fubjedt,  fhould  not 
be  inclined  to  believe,  that  the  whole  of  the  blood  is  alive,  he 
cannot  eafily  deny  life  to  that  part  of  it,  which  is  fecreted  by 
the  organs  of  generation,  and  conveys  vitality  to  the  new  em- 
bryon,  which  it  produces.  Elence  though  in  the  procefs  of  nu- 
trition the  activity  of  two  kinds  of  fibrils  or  molecules  may  be 
fufpedted,  yet  in  the  procefs  of  the  generation  of  a new  vegeta- 
ble or  animal,  there  feems  great  reafon  to  believe,  that  both  the 
combining  and  combined  panicles  are  endued  with  vitality  ; 
that  is,  with  fome  degree  of  organization  or  other  properties  not 
exifting  in  inanimate  matter,  which  we  beg  leave  to  denom- 
inate fibrils  with  formative  appetencies,  and  molecules  with 
formative  propenfities  ; as  the  former  may  feem  to  poflefs  a 
greater  degree  of  organization  than  the  latter. 

And  thus  it  appears,  that  though  nutrition  may  be  conceived 
to  be  produced  by  the  animated  fibrils  of  an  organized  part  be- 
ing {Emulated  into  adtion  by  inanimate  molecules,  which  they 
then  embrace  ; and  may  thus  be  popularly  compared  to  the 
Ample  attractions  of  chemiftry  ; yet  that  in  the  production  of 
a new  embrven,  whether  vegetable  or  animal,  both  the  fibrils 
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with  formative  appetencies  and  the  molecules  with  formative  pro- 
penlities  reciprocally  ftimulate  and  embrace  each  other,  and  in- 
ftantly  coalefce;  and  may  thus  popularly  be  compared  to  therecip- 
rocal  attractions  of  fome  of  the  atoms  of  inanimate  matter,  or  to 
the  double  affinities  of  chemiftry.  But  there  are  animal  faffs, 
which  may  be  compared  to  both  thefe,  and  are  thence  more 
philofophically  analagous  to  them  ; and  thefe  are  the  two  great 
fupports  of  animated  nature,  the  paffions  of  hunger  of  and  love. 
In  the  former  the  appetency  refides  only  in  the  ftomach,  or  per- 
haps in  the  cardia  ventriculi,  but  the  object  confiits  of  inani- 
mate matter  ; in  the  latter  there  exift  reciprocal  appetencies 
and  propenfities  in  the  male  and  female,  which  mutually  ex- 
cite them  to  embrace  each  other.  Two  other  animal  faffs  are 
equally  analogous  ; the  thirff,  which  refides  at  the  upper  end 
of  the  efophagus,  and  though  it  poffieffes  appetency  itfelf,  its  ob- 
jeff  is  inanimate  matters  ; but  in  laffefcent  females,  when  they 
give  fuck  to  their  young,  there  exifts  a reciprocal  appetency  in 
the  mother  to  part  with  her  milk,  and  in  the  young  offspring  to 
receive  it. 

This  then  finally  I conceive  to  be  the  manner  of  the  produce 
tion  of  the  lateral  progeny  of  vegetables.  The  long  caudex  of 
an  exifting  bud  of  a tree,  which  conffitutes  a fingle  filament  of 
the  prefent  bark,  is  furnifhed  with  glands  numerous  as  the  perfpi- 
rative  or  mucous  glands  of  animal  bodies ; and  that  thefe  are  of 
two  kinds,  the  one  fecreting  from  the  vegetable  blood  the  fibrils 
with  formative  appetencies,  correfpondent  to  the  mafculinefe- 
cretion  of  animals  ; and  the  other  fecreting  from  the  vegetable 
blood  the  molecules  with  formative  propenfities,  correfpon- 
dent to  the  feminine  fecretion  of  animals,  and  then  that  both 
thefe  kinds  of  formative  particles  are  depofited  beneath  the  cu- 
ticle of  the  bark  along  the  whole  courfe  of  it,  and  inftantly  em- 
brace and  coalefce,  forming  a new  caudex  along  the  fide  of  its 
parent,  with  vegetable  life,  and  with  the  additional  powers  of 
nutrition,  and  of  growth. 

9.  This  then  is  the  great  fecret  of  nature.  More  living 
particles,  fome  with  appetencies,  and  fome  with  propenfities, 

, are  produced  by  the  powers  of  vitality  in  the  fabrication  of  the 
vegetable  blood,  than  are  neceffary  for  nutrition,  or  for  the  ref- 
toration  of  decompofing  organs.  Thefe  are  fecreted  bv  differ- 
ent glands,  and  detruded  externally,  and  produce  by  their  com- 
bination a new  vital  organization  beneath  the  cuticles  of  trees 
over  the  old  one.  Thefe  new  combinations  of  vital  fibrils  ai  d 
molecules  acquire  new  appetencies,  and  fabricate  molecules 
with  new  propenfities  ; and  thus  poffefs  the  power  of  forming 
the  leaf  or  lungs  at  one  extremity  of  the  new  caudex  •,  and  the 

radicles 


424- 


GENERATION.  Sect.  XXXIX.  8.  i®. 


radicles  or  abforbent  veflels  at  the  other  end  and  fome  of  them, 
as  in  the  central  buds,  which  terminate  the  branches,  finally 
form  the  fexual  organs  of  reproduction,  which  conftitute  the 
flower  ; all  which  are  fecondary  parts  of  the  new  embryon  or 
fetus,  as  (hewn  in  number  9.  4.  of  this  fetiion. 

That  new  organizations  of  the  growing  fyftem  acquire  new 
appetencies  appears  from  the  produ£tion  of  the  paflion  for  gen- 
eration, as  foon  as  the  adapted  organs  are  complete,  and  alfo 
from  the  variation  of  the  palate,  or  defire  for  particular  kinds 
of  food,  as  we  advance  in  life,  as  from  milk  to  flelh  5 thus  as  a 
popular  allufion,  not  as  a philofophical  analogy,  we  may  again 
be  allowed  to  apply  to  the  combinations  of  chemiftry.  Where 
two  different  kinds  of  particles  unite,  as  acids  and  alkalies,  a 
third  fomething  is  produced,  which  poffefles  attractions  diflimi- 
lar  to  thofe  oi  either  of  them. 

And  that  new  organizations  form  new  molecules,  appears 
from  the  fecretions  of  the  feminal  and  uterine  glands,  when 
they  have  acquired  their  maturity  ; and  from  the  pectoral  ones 
of  ladtefcent  females. 

1 o.  In  the  lateral  propagation  of  vegetable  buds,  as  the  fu- 
perfluous  fibrils  or  molecules,  which  were  fabricated  in  the 
blood,  or  detached  from  living  organs,  and  poffefs  nutritive  or 
formative  appetencies  and  propenfities  ; and  which  were  more 
abundant,  than  were  required  for  the  nutrition  of  the  parent 
vegetable  bud,  when  it  had  obtained  its  full  growth,  were  fe- 
creted  by  innumerable  glands  on  the  various  parts  of  its  furface 
beneath  the  general  cuticle  of  the  tree,  and  there  embracing  and 
coalefcing,  form  a new  embryon  caudex,  winch  gradually  pro- 
duces a new  plumula  and  radicles.  And  as  the  different  parts 
of  the  new  caudex  of  a compound  tree  refemble  the  parts  of 
the  parent  caudex,  to  which  it  adheres,  this  important  circum- 
ffance  is  fhewn  beyond  all  doubt,  that  different  fibrils  or  mole- 
cules were  detached  from  different  parts  of  the  parent  caudex 
to  form  the  filial  one. 

So  in  the  fexual  propagation  of  vegetables  the  fuperfluous  liv- 
ing fibrils  or  molecules  detached  from  various  parts  of  the  fyf- 
tem, and  floating  in  the  blood,  appear  to  be  fecreted  from  it  by 
two  kinds  of  glands  only,  thofe  which  conftitute  the  anthers, 
and  thofe  which  conftitute  the  pericarp  of  flowers.  By  the  for- 
mer I fuppofe  the  fibrils  with  formative  appetencies  and  with 
nutritive  appetencies  to  be  fecreted  ; and  by  the  latter  the  m 
cules  with  formative  and  with  nutritive  propenfities.  After- 
wards, that  thefe  fibrils  with  formative  and  nutritive  appeten- 
cies become  mixed  in  the  pericarp  of  the  flower  with  tire  ccr- 
refpondent  molecules  with  formative  and  nutritive  proper.luies, 


Sect.  XXXIX.  8.  ix.  GENERATION.  42$ 

and  that  a new  embryon  is  inflantly  produced  by  their  recipro- 
cal embrace  and  coalefcence. 

And  that  parts  of  this  new  organization  afterwards  acquire 
new  appetencies,  and  form  new  molecules,  and  thus  gradually 
produce  other  parts  of  the  growing  feed,  which  do  not  at  firfl: 
appear,  as  the  plumula,  radicles,  cuticle,  and  the  glands  of  re- 
prod  udlion  in  the  pericarp  and  anthers,  which  correfpond  in 
the  animal  fetus  to  the  lungs,  inteftines,  cuticle,  and  the  organs, 
which  diftinguilh  the  fexes,  and  are  their  parts  of  fecondary 
formation. 

If  fecondary  parts  of  a vegetable  embryon  were  not  fabrica- 
ted from  the  primary  parts,  or  firft  rudiments  of  it,  the  flowers 
of  the  clafs  dioecia  of  Linneus  could  not  produce  both  male 
and  female  feeds,  as  the  male  and  female  organs  of  reproduction 
refide  on  different  plants.  For  as  the  male  plants  produce  buds 
fimilar  to  themfelves,  which  may  be  termed  male  buds  ; and 
the  female  plants  produce  buds  fimilar  to  themfelves,  which 
may  be  termed  female  buds,  it  would  feem  impoflible  for  the 
flowers  to  generate  female  feeds  according  to  the  theory  of  re- 
production above  delivered.  As  the  male,  not  being  an  her- 
maphrodite, cannot  be  fuppoied  to  fecrete  any  fibrils  with  ap- 
petencies proper  to  produce  female  organs,  as  no  fuch  can  ex- 
ift  in  his  blood,  which  mult  therefore  be  fabricated  afterwards 
by  the  new  appetencies  acquired  by  the  new  organizations  of 
the  growing  embryon. 

11.  From  this  new  doCtrine  of  a three-fold  vegetable  mule 
by  lateral  propagation,  as  the  new  bud  of  a tree,  which  has  had 
two  fcions  ingrafted  on  it  one  above  another  ; in  which  it  is  in- 
conteflibly  fhewn,  that  different  fibrils  or  molecules  are  detach- 
ed from  different  parts  of  the  parent  caudex  to  form  the  filial 
one,  which  adheres  to  it ; we  may  fafely  conclude,  as  it  is  de- 
ducible  from  the  ftrongeft  analogy,  that  in  the  production  of 
fexual  mules,  fome  parts  of  the  new  embryon  were  produced 
by,  or  detached  from,  fimilar  parts  of  the  parent,  which  they 
refemble.  And  that  as  thefe  fibrils  or  molecules  floated  in  the 
circulating  blood  of  the  parents,  they  were  collected  feparate- 
ly  by  appropriated  glands  of  the  male  or  female  ; and  that  fi- 
nally on  their  mixture  in  the  matrix  the  new  embryon  wras  gen- 
erated, refembling  in  fome  parts  the  form  of  the  father,  and  in 
other  parts  the  form  of  the  mother,  according  to  the  quantity 
or  aCtivity  of  the  fibrils  or  molecules  at  the  time  of  their  con- 
junction. 

And  laftly,  that  various  parts  of  the  new  organizations  after, 
wards  acquired  new  appetencies,  and  formed  molecules  with 
new  propenfities,  and  thus  gradually  broduced  other  lecondarv 
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parts  of  the  growing  fetus,  as  the  fkin,  nails,  hair,  and  the  or- 
gans which  diflinguifh  the  fexes. 

If  the  molecules  fecreted  by  the  female  organ  into  the  peri- 
carp of  flowers,  or  into  the  ovary  of  animals,  were  fuppofed  to 
confift  of  only  unorganized  or  inanimate  particles  ; and  the  fi_ 
brils  fecreted  by  the  male  organ  only  to  poffefs  formative  appe- 
tencies to  feledl  and  combine  with  them  the  new  embryon 
mull  probably  have  always  refembled  the  father,  and  no  mules 
could  have  had  exiftence. 

But  by  the  theory  above  delivered  it  appears,  that  the  new 
offspring,  both  in  vegetable  and  animal  reproduction,  whether 
it  be  a mule  or  not,  mud  fometimes  more  refemble  the  male 
parent,  and  fometimes  the  female  one,  and  fometimes  to  be  a 
combination  of  them  both,  as  in  the  Epigram  of  Aufonius. 

Bum  dubitat  Natura  marem,  facerctne  puellam 
Fadlus  es,  O pulcher,  penc  puella,  Puer  ! 

IX.  1 . The  foregoing  remarks  on  vegetable  generation  are 
chiefly  tranfcribed  from  my  work  on  Phytologia,  Sect.  VII.  and 
may  be  applied  to  animal  reproduction  ; fince  from  this  analo- 
gy to  the  lateral  propagation  of  vegetable  buds,  if  we  fuppole, 
that  redundant  fibrils  with  formative  appetencies  are  produced 
by,  or  detached  from,  various  parts  of  the  male  animal,  and  cir- 
culating in  his  blood,  are  fecreted  by  adapted  glands,  and  con- 
ftitute  the  feminal  fluid  ; and  that  redundant  molecules  with 
formative  aptitudes  or  propenli ties  are  produced  by,  or  drtached 
from,  various  parts  of  the  female,  and  circulating  in  her  blood, 
are  fecreted  by  adapted  glands,  and  form  a refervoir  in  the  ova- 
ry -,  and  finally  that  when  thefe  formative  fibrils,  and  forma- 
tive molecules,  become  mixed  together  in  the  uterus,  that  they 
coalefce  or  embrace  each  other,  and  form  different  parts  of  the 
new  embryon,  as  in  the  cicatricula  of  the  impregnated  egg  ; we 
may  more  readily  comprehend  fome  circumflances,  ■which  are 
difficult  to  underhand  on  any  other  fyltem  of  generation. 

It  muff  be  obferved  that  this  theory  differs  from  that  of  M. 
Button  ; as  he  conceives  the  fame  organized  particles  to  exilt 
in  the  generative  fecretions  both  of  the  male  and  female  par- 
ent ; whereas  in  this  theory  it  is  fuppofed,  that  particles  com- 
pletely organized  are  too  large  to  pals  the  glands  of  either  lex, 
and  that  thole,  which  are  feen  in  the  femen  by  microicopes,  are 
the  confequence  of  the  ftagnation  of  the  fluid,  as  in  the  pultu.es 
of  the  itch,  and  in  the  liquid  feces  of  dyfenteric  patients.  Hcr.ce 
the  fibrils  with  formative  appetencies  and  the  molecules  with 
formative  aptitudes  or  propenlities  mult  coalelce  to  produce  the 
lint  organization. 

Secondly, 
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Secondly,  in  M.  Buffon’s  theory  the  fetus  is  fuppofed  to  be 
inftantaneoufly  produced  all  at  once  ; whereas  in  our  theory 
there  is  believed  to  exift  a primary,  and  fecondary  formation  ; 
that  is,  that  many  elfential  parts,  as  the  brain  and  the  heart,  are 
primarily  produced  from  the  congrefs  of  the  fibrils  with  formative 
appetencies,  and  the  molecules  with  formative  aptitudes  or  pro- 
penfities  ; and  that  thefe  combinations  acquire  new  appeten- 
cies, and  produce  or  unite  with  molecules  with  new  aptitudes, 
and  thus  generate  other  parts  of  fecondary  formation,  as  ribs, 
fingers,  inteftines,  with  the  external  form,  and  the  glands,  which 
conftjtute  the  difference  of  the  fexes. 

One  great  objedtion  to  the  theory  delivered  in  the  former 
part  of  this  fedtion  on  generation  is  removed  by  this  idea  of  the 
exiftence  of  formative  fibrils,  and  formative  molecules,  which 
by  their  coalel'cence  generate  various  parts  of  the  embryon  at 
the  fame  time  ; which  is,  that  in  fome  monftrous  or  imperfedt 
fetufes  different  parts  only  are  produced,  inftead  of  the  whole  ; 
and  fuch  parts  as  would  not  appear  to  be  primary  ones.  Such 
are  the  teeth  and  hair,  which  have  been  found  in  moles  or  falfe 
conceptions,  as  they  exift  naturally  at  a diftance  from  the  brain 
and  heart,  which  are  efteemed  to  be  the  centre  of  vitality,  and 
are  firft  vifible  in  the  embryon  chick.  Many  other  parts  in 
monftrous  births  are  faid  to  have  been  completely  formed,  where 
no  brain  or  heart  has  exifted  ; the  produdtion  of  which  on  oth- 
er ideas  of  generation  cannot  be  explained  •,  unlefs  it  be  fup- 
pofed, that  an  intire  embryon  had  been  at  firft  generated,  all  of 
which  had  perifhed,  and  had  been  abforbed,  except  the  parts 
which  conftitute  the  monftrous  or  imperfect  fetus  at  its  birth, 
which  would  be  difficult  to  explain. 

Many  inftances  of  very  imperfedt  fetufes  are  recorded  by 
Monk  J.  J.  Sue  in  his  Rechearches  fur  la  Vitalite  ; and  in  the 
Comment,  of  Leipfic.  I.  17.  p.  528.  M.  Sue  difledted  a fetus 
of  five  months  old,  which  had  no  head,  nor  cheft,  nor  ftomach, 
nor  large  inteftines,  and  yet  the  inferior  half  of  the  lower  belly 
was  complete,  with  the  umbilical  cord,  male  organs  of  genera- 
tion, and  one  complete  inferior  limb,  of  which  a print  is  given 
in  Magazin.  Encycloped.  1797.  This  monftrous  fetus,  which 
was  only  half  of  it  formed,  thews,  that  the  embryon  is  not  al- 
ways produced  from  one  beginning,  but  probably  from  many  : 
as  there  was  no  brain  or  heart,  the  connedlion  of  nerves  in  the 
lower  part  of  the  fpine  muft  have  ferved  the  purpofe  of  the 
former;  and  a junction  of  the  large  arteries  and  veins  muft 
have  ferved  the  purpofe  of  a heart,  producing  a circulation  like 
that  in  the  liver,  or  in  the  aorta  and  vena  cava  of  fith.  For  a 
previous  produdtion  and  reabforption  of  the  other  more  effen- 
**  •»  tial 
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rial  parts  of  the  fetus,  as  the  brain  and  heart,  with  all  the  upper 
parts  of  the  body,  and  inteflines,  would  feem  to  be  attended  with 
ftill  greater  difficulties- 

The  miflake  of  conceiving  the  embryon  to  begin  its  forma- 
tion in  one  point  only  might  more  readily  be  fallen  into  from 
our  habitually  confidering  an  animal  as  an  individual  entity 
which  it  feems  not  to  be,  till  an  union  of  the  nerves  from  every 
part  is  formed  in  the  common  fenforium,  and  produces  a gener- 
al fenfibility,  which  is  thus  diftinguifhed  from  irritability, 
which  may  refide  in  parts  even  when  detached  from  the  fyftem, 
as  is  feen  in  the  contractions  of  the  heart  of  a viper  taken  out 
of  the  body,  or  of  limbs  recently  cut  off. 

2.  Another  thing  difficult  to  conceive  from  thofe  theories, 
which  fuppofed  the  firft  rudiment  to  confift  of  a fingle  entity, 
was  to  anfwer  the  curious  queftion,  whether  the  brain,  or  heart 
and  arteries  were  firft  formed ; as  the  motions  of  the  arterial 
fyftem  previoufly  exerted  feem  to  have  been  neceffary  for  the 
fecretion  of  fenforial  power  in  the  brain,  and  converfely  thofe 
motions  of  the  arterial  fyftem  feem  previoufly  to  require 
the  fenforial  power  derived  from  the  brain. 

This  difficulty  vanifhes,  when  we  believe,  that  many  parts  of 
the  young  embryon  can  be  begun  at  the  fame  time,  as  various 
formative  fibrils  and  formative  molecules  coalefce,  as  they  come 
into  contact  with  each  other  ; and  thus  the  rudiments  of  the  brain 
and  of  the  heart  may  be  fabricated  at  the  fame  inftant  of  time. 

3.  If  fibrils  with  formative  appetencies,  and  molecules  with 
formative  aptitudes  or  propenfities  exift  in  the  circulation  both 
of  males  and  females,  why  do  they  not  coalefce  there  ? This 
feems  an  unanfwerable  objection  to  M.  Bufton’s  theory,  who 
holds,  that  organic  particles  exift  in  the  circulation  ; but  in  the 
fyftem  above  delivered,  no  organic  particles  exift  in  the  blood  in 
their  combined  ftate  ; and  hence  no  microfcopic  animalcula  are 
feen  in  blood  recently  drawn,  though  they  may  appear  after  lome 
hours  ftagnation  ; but  the  formative  fibrils  only  and  formative 
molecules  are  believed  to  exift  in  the  circulation  ; and  that  they 
do  not  produce  combinations  there,  as  they  cannot  reft  ; and  as 
fuch  combinations  would  be  too  large  to  pafs  the  capillary  vel- 
fels  of  the  aorta,  and  of  the  pulmonary  artery,  and  of  all  the 
glands,  and  muft  there  be  perpetually  diifevered,  if  they  could 
be  previoullv  formed  in  the  larger  veflels. 

4.  If  fimilar  organized  particles  were  fecreted  by  the  fexuai 
glands  of  the  male  and  alfo  of  the  female,  why  do  they  not  pro- 
duce parts,  or  rudiments,  of  an  embryon  in  the  male  or  female 
refervoirs  without  a reciprocal  commixture.  This  is  another 
pnannyerable  objection  to  M.  Buffon’s  theory,  but  not  to  that 

, above 
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above  delivered  ; which  latter  fuppofes,  that  no  organized  par- 
ticles arc  fecreted  either  by  the  glands  of  the  male  or  female  ; 
but  that  the  fibrils  with  formative  appetencies  are  fecreted  by 
the  glands  of  the  male,  and  the  molecules  with  formative  apti- 
tudes or  propenfities  are  fecreted  by  thofe  of  the  female  and 
that,  when  thefe  combine,  the  organization  commences. 

5.  If  the  whole  of  the  embryon  is  fuppofed  to  be  fynchron- 
oufly  produced,  which  is  faid  almoft  to  be  vifible  in  the  cicatric- 
ula  of  the  egg  even  before  incubation,  how  can  this  happen 
from  a commixture  of  any  kind  of  particles  deduced  from  both 
the  male  and  female  parents,  if  thofe  particles  are  previoufly  de- 
tached from  the  various  parts  of  their  refpective  bodies  •,  fince 
no  partsTimilar  to  the  female  organs  can  previoufly  exift  in  the 
male,  nor  any  of  thofe  of  the  male  organs  previoufly  exilf  in  the 
female  ? This  fynchronous  production  of  all  the  parts  of  the  em- 
bryon is  fuppofed  by  M.  Buffon,  and  militates  againft  his  the- 
ory ; and  if  it  was  true,  would  equally  militate  againft  that 
above  delivered  ; but  from  all  the  hiftories  of  the  beginning  and 
growing  fetus  given  by  anatomifts  there  are  parts  of  fecondary 
formation,  as  well  as  parts  of  primary  formation  ; thus  the  head 
and  fpine  of  the  back  are  firft  feen  both  in  the  oviparous  and  vi- 
viparous embryon,  and  afterwards  the  lungs,  ribs,  limbs,  nails, 
hairs,  and  feathers,  and  lafl  of  all  perhaps  the  glands  which  dif- 
tinguifh  the  fexes  ; as  thefe  are  the  laft,  which  afterwards  ar- 
rive at  their  maturity. 

This  fecondary  formation  of  parts  is  evinced  in  the  long  cau- 
dexes  of  the  buds  of  trees,  which  form  a filament  of  the  bark  ; 
as  from  any  part  of  this  a new  plumula  or  leaf,  which  is  the 
lungs  of  the  embryon  bud,  can  be  produced,  when  the  upper 
part  of  a branch  is  lopped  off,  as  {hewn  in  No.  9.  4.  of  this 
feCtion  ; and  is  further  evinced  in  fome  animals,  as  when  a 
common  earth-worm  is  cut  in  halves,  the  tail-part  can  produce 
a head-part,  and  the  head-part  can  produce  a tail-part ; and 
laftly,  it  is  evinced  from  the  power,  which  crabs  poffefs  of  gen- 
erating a new  leg,  when  one  of  them  is  accidentally  broken  off. 
This  power  is  likewife  poffeffed  by  the  human  body,  as  in  the 
production  of  new  teeth,  and  then  of  a fecond  fet,  and  there  are 
fome  inftances  on  record,  that  a third  fet  of  teeth  have  been  fab- 
ricated in  the  jaw-bones  of  age. 

The  power  of  formation  of  fecondary  parts  in  the  human  i'yi- 
tem  is  wonderfully  {hewn  by  the  following  cafe,  which  is  related 
by  Mr.  White  in  the  Manchefter  Memoirs,  Vol.  I.  p.  338. 
“ Some  years  ago  I delivered  a lady  of  rank  of  a fine  boy,  who 
had  two  thumbs  on  one  hand,  or  rather  one  thumb  double  from 
the  firft  joint,  the  outer  one  being  rather  lefs  than  the  inner, 

and 


43® 


GENERATION.  Sect.  XXXIX.  io.  i. 


and  each  of  them  having  a perfect  nail.  When  he  was  about 
three  years  old,  I was  defired  to  take  off  the  leffer  one ; which  I 
did,  but  to  my  great  aftonifhment  it  grew  again,  and  along  with 
It  the  nail.  The  family  afterwards  went  to  refide  in  London, 
when  the  father  {hewed  it  to  Mr.  Bromfield  ; who  faid,  that  he 
fuppofed  Mr.  White,  from  fear  of  damaging  the  joint  had  not 
taken  it  wholly  out,  but  that  he  would  diflect  it  out  entirely, 
and  that  then  it  would  not  return.  He  accordingly  executed 
his  plan,  and  turned  the  ball  out  of  the  focket.  Notwithftand- 
ing  this  it  grew  again,  a frelh  nail  was  formed,  and  the  thumb 
remains  in  this  ftate.” 

Recapitulation. 

X.  On  confidering  the  production  of  vegetable  buds  and 
feeds,  of  fome  infedts,  and  of  more  perfeCt  animals,  the  modes 
of  generation  may  be  divided  into  folitary  and  fexual. 

i.  The  firft  confifts  either  in  folitary  lateral  generation,  as 
in  the  reproduction  of  the  buds  or  bulbs  of  vegetables,  and  of  the 
young  of  the  polypus,  and  of  the  hydra  ftentorea,  or  of  the  foli- 
tary internal  generation,  as  of  the  aphis,  vine-fretter,  aCtinia, 
fea-anemone,  tenia,  tape-worm,  and  the  volvox  ; all  which  are 
properly  a viviparous  progeny,  as  they  are  not  preceded  by  feeds, 
or  fpawn,  or  eggs. 

In  thefe  modes  of  reproduction  I fuppofe,  that  fibrils  with 
formative  appetencies,  and  molecules  with  formative  aptitudes 
or  propenfities,  produced  by,  or  detached  from,  various  elfential 
parts  of  their  refpeCtive  fyftems,  float  in  the  vegetable  or  infeCt 
blood.  Thefe  may  be  termed  animalized  particles  of  primary 
combination,  confuting  of  a folid  particle  adjoined  to  a peculiar 
appetency  or  propenfity  ; which  latter  may  be  efteemed  its  ethe- 
real part,  as  magnetifm  or  eleCtricity  may  be  added  to  iron  or  to 
other  inanimate  bodies. 

Thefe  fibrils  with  formative  appetencies,  and  molecules  with 
formative  aptitudes  or  propenfities,  cannot  unite,  or  continue 
united,  in  the  circulating  blood,  as  they  are  not  at  reft  ; and 
would  be  too  large  to  pals  the  capillaries  of  the  aorta,  pulmo- 
nary artery,  and  glands,  if  they  could  be  united  in  the  larger 
veflels  : they  are  therefore  {elected  or  fecreted  feparately  by 
adapted  glands,  and  when  mixed  together  combine,  and  form 
the  primary  parts  of  the  new  organization  of  an  embryon. 

Thofe  fecreted  from  the  long  caudex  of  vegetable  buds  are 
deposited  beneath  the  cuticle  of  the  bark,  of  trees,  and  there 
uniting  form  a new  caudex  gemmae  along  the  fide  of  the  parent 
one  •,  which  has  the  property  of  producing  feccndary  organiza- 
tions 
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tions  from  the  new  powers  it  has  acquired,  fo  as  to  form  a leaf 
or  lungs  either  at  its  fummit  in  the  axilla  of  the  parent  leatyor  in 
any  other  part  of  its  length  j and  alfo  to  form  radicles  below, 
or  from  any  amputated  part. 

This  new  caudex  gemmse  is  proved  to  commence  its  forma- 
tion in  feveral  places  at  the  fame  time  from  the  triple  caudex  of 
the  bud  of  a tree,  which  has  been  twice  fucceffively  ingrafted, 
which  we  have  called  a triple  mule  ; but  as  the  new  vegetable 
confifts  in  general  of  a combination  of  parts  derived  from  one 
parent,  it  much  more  accurately  refembles  that  parent  in  its 
form,  growth,  and  difeafes,  than  the  progeny  from  fexual  or 
feminal  generation.  The  fame  circumftances  occur  to  the  vege- 
tables, which  poffefs  fhort  and  flat  caudexes,  which  exift  be- 
tween the  radicles  and  the  root-leaves,  as  in  the  bulbs  of  tulips 
and  onions  ; which  might  poffibly  be  ingrafted  on  each  other  like 
the  buds  of  different  trees,  and  form  curious  mule  bulbs. 

This  lateral  or  folitary  mode  of  propagation  belongs  likewife 
to  the  polypus  of  our  ditches,  and  to  the  hydra  ftentorea,  and 
probably  to  many  other  infedls. 

2.  There  is  alfo  a folitary  internal  mode  of  generation,  which 
occurs  in  the  viviparous  productions  of  the  aphis,  which  are 
known  to  proceed  for  eight  or  nine  fuccefiive  generations  with- 
out the  congrefs  of  fexes  5 but  what  is  extraordinary,  a con- 
grefs  of  fexes  appears  to  be  neceffary  in  their  production  of  an 
oviparous  progeny  in  the  autumn  for  the  prefervation  of  the  fpe- 
cies  during  winter  ; whence  it  would  feem,  that  folitary  genera- 
tion always  produces  a viviparous  offspring.  For  the  more  par- 
ticular hiftory  of  this  wonderful  and  important  infedt  fee  Phyt- 
ologia,  SeCt.  IX.  and  XIV.  To  which  may  be  added,  that  a 
fimilar  internal  folitary  mode  of  reproduction  probably  obtains 
in  the  tenia,  or  tape-worm,  of  the  inteftines,  which  affliCts  va- 
riety of  animals,  and  of  the  adtinea,  or  fea-anemone,  and  of  the 
volvox,  as  defcribed  in  the  Syftema  Naturae  of  Linneus. 

The  eflential  difference  between  the  folitary  lateral  generation 
and  the  folitary  internal  generation  feems  to  conlift  in  this  ; 
that  in  the  former  there  are  many  glands,  which  fecrete  or  pro- 
duce the  fibrils  with  formative  appetencies ; and  many  other 
glands,  which  fecrete  or  produce  the  molecules  with  formative 
aptitudes  or  propenlities  ; and  that  thefe  numerous  fecretions  are 
mixed  together  and  combine  in  one  large  receptacle  beneath  the 
cuticle  of  trees,  and  of  fome  infetfs,  and  there  combining  gener- 
ate the  organized  particles,  which  conftitute  the  rudiment  of 
the  new  embryon,  producing  many  of  the  eflential  parts  of  it  at 
the  fame  time  ; whereas  in  the  latter,  there  probably  exifts  but 
sne  fet  of  glands,  which  fecrete  the  fibrils  with  formative  appe- 
tencies ; 


43  2 


GENERATION.  Sect.  XXXIX.  io.  ^ 

tencies  ; and  another  fet  of  glands  which  fecrete  the  molecules 
with  formative  propenfities  ; and  that  thefe  primary  particles 
are  received  and  mingled  together  in  a lefs  extenfive  refervoir  ; 
as  an  univerfal  exigence  of  procreative  glands,  as  in  the  long 
caudexcs  of  vegetable  buds,  might  have  been  inconvenient  to 
locomotive  animals.  Thefe  therefore  feem  to  conftitute  a link 
of  the  chain  of  nature  betv/een  the  lateral  production  of  buds, 
and  the  fexual  hermaphrodites,  which  are  next  to  be  confidered. 

3.  The  fexual  mode  of  propagation  may  be  divided  firft  into 
hermaphrodite  or  reciprocal  fexual  generation,  as  in  the  flowers 
of  moft  vegetables,  and  in  fome  large  infedts,  as  in  dew-worms 
and  fhell-fnaik,  and  probably  in  many  fmaller  ones.  Secondly 
into  the  fimpier  fexual  generation,  which  occurs  in  the  larger 
animals. 

The  fexual  modes  of  generation  may  alfo  be  divided  into  the 
feminal  or  oviparous  modes,  as  the  feeds  of  plants,  the  fpawn 
of  fiih,  and  of  infedts,  and  the  eggs  of  birds  ; and  fecondly  into 
the  viviparous  modes,  as  the  fummit-bulbs  of  fome  vegetables, 
as  of  polygonum  viviparum,  magical  onions,  and  the  cloves  of 
garlic  ; as  thefe  fummit-bulbs  fucceed  the  fexual  congrefs  of  the 
male  and  female  organs  of  flowers  ; and  are  not  buds,  as  their 
roots  or  caudexes  do  not  pafs  down  the  item  of  the  plant  into 
the  ground  ; and  are  therefore  a fexual  viviparous  progeny  cf 
vegetables  : but  the  principal  viviparous  fexual  productions  are 
thofe  of  quadrupeds  and  of  mankind. 

Next  to  the  internal  folitary  mode  of  propagation  nature  feems 
to  have  produced  the  hermaphrodite  fyftem  of  reproduction,  as 
in  moft  flowers,  and  in  fnails  and  dew-worms  ; in  thefe  the 
mafculine  and  feminine  organs  are  generally  external  and  totally 
feparated  from  each  other,  and  confift  of  glands,  which  fecrete 
the  fibril's  with  formative  appetencies,  and  the  molecules  with 
formative  propenfities  from  the  fame  mafs  of  blood. 

Hence  in  vegetable  productions  the  trees  from  feed,  as  apple 
trees,  fometimes  exadlly  referable  the  parent  tree,  like  the  buds 
and  bulbs,  which  are  produced  without  fexual  intercourfe  ; at 
other  times  they  do  not  exactly  refemble  the  parent  tree,  which 
feems  to  be  owing  to  the  anther-duft  fometimes  of  the  fame 
flower,  or  fometimes  of  other  flowers  in  its  vicinity,  caufing  the 
impregnation  of  the  ftigma.  But  in  hermaphrodite  infedts,  as 
the  fhell-fnail,  and  dew-worm,  I have  frequently  obferved,  that 
they  impregnate  each  other  reciprocally,  though  it  is  attended 
with  mucli  danger  and  inconvenience  to  them  ; and  I thence 
conclude,  that  they  have  not  the  power  to  impregnate  them- 
lelves  by  the  conjunction  cf  their  own  organs  of  reproduction, 
fince  if  that  had  happened,  the  progeny  would  probably,  like  the 
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buds  of  trees,  more  exaftly  have  refembled  the  parent ; and  no 
Improvement  of  the  fpecies,  or  no  new  fpecies  from  the  fame 
genus,  could  have  been  procreated  5 which  latter  circumftance 
has  probably  much  increafed  the  number  both  of  animal  and 
vegetable  productions. 

4.  Laftly,  the  fimple  mode  of  fexual  generation  differs  from 
the  reciprocal  or  hermaphrodite  mode  of  generation  ; as  the 
glands,  which  conftitute  the  mafculine  and  feminine  organs,  fe- 
crete  the  fibrils  with  formative  appetencies  and  the  molecules 
with  formative  propenfities  from  different  maffes  of  blood  ; as  a 
double  fyftem  of  organs  might  have  been  cumberfome,  if  they 
had  exifted  together  in  larger  and  more  active  animals  : though 
it  is  not  improbable,  that  all  animals  were  originally  hermaphro- 
dite, according  to  the  opinion  of  Plato  in  refpeft  to  human  kind, 
as  would  appear  from  the  teats  or  nipples,  as  well  as  the  pefto- 
ral  glands,  v/hieh  are  -ftill  to  be  feen  in  men  and  in  all  male 
quadrupeds. 

In  this  mode  of  propagation  the  fibrils  with  formative  appe- 
tencies detached  frorh  fome  or  many  effential  parts  of  the  male 
parent,  or  which  were  formed  from  the  blood  accordant  to  thofe 
effential  parts,  are  fecreted  by  the  male  organ  into  an  adapted 
refervoir  ; and  the  molecules  with  formative  propenfities  detach- 
ed from  fome  or  many  effential  parts  of  the  female  parent, 
or  which  are  formed  from  the  blood  accordant  to  thofe  effen- 
tial parts,  are  fecreted  by  the  female  organ  into  an  adapted  ref- 
ervoir : and  in  this  circumftance  fecretion  differs  from  nutri- 
tion ; in  the  latter  certain  particles  of  the  blood,  which  were 
not  previoufiy  ufed  in  the  fyftem,  are  embraced  and  become  a 
folid  part  of  the  animal ; in  the  former  certain  particles,  which 
had  previoufiy  been  ufed  in  the  fyftem,  and  detached  from  it, 
are  imbibed  by  adapted  glands,  and  depofited  in  refervoirs,  or 
detruded.  See  Sea.  XXXVII.  3. 

Finally  when  thefe  are  mixed  together  in  the  aft  of  copula- 
tion, they  embrace  and  coalefce,  and  form  the  effential  parts  of 
the  new  embryon  ; the  produftion  of  which  commences  in 
more  places  than  one  *,  as  the  brain  and  heart,  with  fome 
nerves,  arteries,  veins,  and  abforbent  veffels,  are  probably  form- 
ed at  the  fame  time,  and  almoft  inftantaneoufly. 

Thefe  new  fibrous  combinations  acquire  new  appetencies, 
and  produce  molecules  by  their  vital  aftivity  with  new  aptitudes 
or-  propenfities  ; and  thus  gradually  fabricate  other  fecondary 
parts  either  fynchronous  or  fucceffive  ones,  as  the  ribs,  lungs, 
limbs,  and  finally  the  organs,  which  diftinguilh  the  fexes,  with 
the  general  difference  of  the  male  and  female  form  throughout 
the  whole  fyftem,  according  to  the  prevailing  or  preponderant 
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activity  or  quantity  of  the  fibrils  with  appetencies  derived  from 
the  male,  or  the  molecules  with  propenfities  derived  from  the 
female.  This  idea  differs  from  the  theory  of  M.  Buffon,  which 
fuppofes  the  whole  embryon  to  be  formed  at  the  fame  time,  or 
that  the  fexual  organs  are  firft  produced,  as  a centre  of  animaii- 
zation  ; but  the  fecondary  production  of  thefe  organs  is  agreea- 
ble to  all  obfervations  on  the  growing  chick  or  fetus,  and  is 
Ilrongly  countenanced  by  the  flow  progrefs  of  thefe  parts  after 
birth,  which  are  not  complete  till  the  maturity  of  the  animal, 
which  is  termed  its  puberty. 

The  power,  which  the  primary  or  eflential  parts  of  the  em- 
bryon poflefs,  df  producing  fecondary  or  lefs  eflential  parts,  is 
analogous  to  the  production  of  a new  plumula  or  new  radicles 
by  the  vegetable  embryon,  or  caudex  gemmae  mentioned  in  No. 
8.  4.  of  this  feCtion  ; and  to  the  power  with  which  crabs  are 
furnifhed  to  produce  a new  limb,  when  one  is  broken  off ; and 
to  that  of  earth-worms,  which  when  cut  in  halves,  can  acquire 
a new  head  or  a new  tail ; and  to  the  power  in  a human  infant 
of  regenerating  a fupernumerary  thumb,  to  the  production  of 
a new  fet  of  teeth,  and  the  developement  of  the  fexual  glands 
at  puberty.  See  No.  9.  5,  of  this  feCtion. 

5.  Some  of  thefe  fexual  reproductions  confift  of  feeds,  or 
eggs,  in  which  the  eflential  parts  of  the  vegetable  or  of  the  chick 
are  already  formed,  as  may  be  feen  in  the  corculum  of  many 
feeds,  and  in  the  cicatricula  of  an  egg,  as  foon  as  it  leaves  the 
body  of  the  hen  before  incubation.  In  this  ftate  the  embryon 
does  not  continue  to  grow,  if  expofed  only  to  the  utual  degree 
of  the  warmth  and  moilture  of  the  atmofphere,  but  may  be  long 
kept  in  its  ftate  of  infenfible  life  ; though  it  -will  foon  ferment 
or  putrefy,  if  it  be  deprived  of  life. 

Otherwife  thefe  fexual  productions  confift  of  fpawn,  which 
differs  from  eggs  by  the  embryon  not  being  included  in  ajrard 
unyielding  fhell  ; fo  that  the  receptacle  diftends,  as  the  fetus 
increafes  in  fize  ; which  is  feen  in  the  fpawn  of  fifh  and  frogs, 
and  in  the  eggs  of  fpiders,  fnails,  and  many  other  infeCts.  From 
this  diftenfibility  of  the  bag,  which  contains  the  embryons  or 
fifli  and  infeCts,  it  feems  more  to  refemble  the  uterus  of  quad- 
rupeds than  the  eggs  of  birds  ; as  in  the  former  the  receptacle 
increafes  in  fize  along  with  the  fetus,  and  fupplies  the  liquor  of 
the  amnios,  as  it  is  wanted  ; but  differs  by  its  not  continuing  in 
the  matrix  of  the  mother,  till  the  exclufion  of  the  young  animal 
into  the  cold  and  dry  atmofphere. 

XL  1.  Finally  we  conclude,  that  as  the  inanimate  particles 
or  atoms  of  matter  unite  into  crvftals  of  various  forms  by  tire 
various  powers  of  attraction,  which  fome  kinds  of  them  policis; 
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and  the  various  aptitudes  to  be  attraffed,  which  other  kinds 
pofiefs  ; which  may  be  termed  the  ethereal  properties  of  inani- 
mate matter  ; fo  the  animated  fibrils  or  molecules,  which  pof- 
fefs  appetencies  to  embrace,  and  propenfities  to  be  embraced, 
which  may  be  called  their  ethereal  properties,  coalelce,  when 
they  approach  each  other,  and  form  organized  bodies. 

When  this  organization  begins  only  in  a fingle  point,  and 
only  enlarges,  as  it  acquires  new  kinds  of  appetencies,  as  ex- 
plained in  the  former  part  of  this  fedfion  on  Generation,  I fup- 
pofe  an  animated  being  commences  ; fuch  as  the  animalcula, 
which  are  feen  by  the  folar  microfcope  in  variety  of  fluids, 
which  have  for  a time  ftagnated  ; as  in  infufions  of  the  feeds  of 
plants,  in  the  femen  of  animals,  and  of  ail  other  vegetable  and 
animal  recrements  diffufed  in  water.  Thefe  microfcopic  ani- 
mals I fuppofe  are  produced  by  the  ftagnation  of  the  femen  in 
the  veficulse  feminales,  and  by  the  matter  of  the  itch  by  ftagna- 
tion  in  its  puftules,  and  by  the  feces  by  their  ftagnation  in  the 
inteftines  ; but  I believe,  that  they  do  not  exift  in  the  blood,  nor 
in  fluids  recently  fecreted.  Thefe  microfcopic  animals  confti- 
tute  the  primordium  vitse,  or  firft  order  of  animal  life,  and  prob- 
ably are  not  originally  propagated,  but  fimpiy  arife  from  the  dif- 
folution  of  all  vegetable  or  animal  matter. 

This  fpontaneous  production  of  microfcopic  animals  appears 
from  their  being  difcovered  in  a few  days  in  all  folutions  of  de- 
compofing  vegetable  and  animal  matters,  as  well  after  having 
been  fubjedted  to  the  heat  of  boiling  water  as  before.  Thus 
Mr.  Reaumur  put  fome  boiling  veal  broth,  and  Mr.  Baker  put 
fome  boiling  hot  mafhed  potatoes  into  hot  phials,  which  were 
clofed  with  glafs-ftopples  ; and  both  of  them  in  three  days  be- 
came as  full  of  animalcula,  as  the  fame  materials  put  into  other 
phials  without  being  previoufly  boiled.  Baker  on  the  Microfcope. 

It  is  probable  that  there  exift  microfcopic  vegetable  produc- 
tions, as  well  as  microfcopic  animals,  which  may  not  have  been 
attended  to  owing  to  the  quick  evaporation  of  a drop  of  water 
in  a giicrofcope  ; and  that  thefe  are  firft  formed  fpontaneoufly 
from  the  decompofing  recrements  of  vegetable  or  animal  bodies  ; 
and  that  they  afterwards  generate  others  rather  more  perfect 
than  themfelves  by  lateral  reproduction.  From  this  kind  of 
fpontaneous  microfcopic  vegetation,  I fuppofe  the  green  matter 
obferved  by  Dr.  Prieltley,  which  gives  up  fo  much  vital  air  in 
the  funftfine,  originates ; and  that  it  afterwards  generates  a fuc- 
ceeding  progeny.  As  it  is  at  firft  flowly  produced  in  water  in 
any  fituation,  and  afterwards  is  propagated  with  great  rapidity  ; 
and  according  to  the  obfervations  of  Senebier  it  is  moll  quickly 
produced  jn  water  in  which  vegetable  or  animal  fubftances  are 
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in  a ftate  of  diffolution.  Whence  fome  philofophers  have  late- 
ly foppofed  this  green  matter  to  be  of  animal  origin,  as  it  chang- 
es from  a globular  form  to  that  of  a thread  •,  which  has  occa- 
fioned  much  inveftigation  by  Fontana,  Ingenhouz,  and  Sene- 
bier.  Journal  de  Phyfique  par  Delametherie,  T.  5'. 

In  the  fame  manner  tEe  rnucor,  or  mould,  which  grows  on 
all  decompofmg  vegetable  and  animal  fubftances,  which  are  at 
reft  in  a proper  degree  of  moifture  and  warmth,  and  which 
thence  appears  to  have  no  parent,  is  probably  firlt  produced  by 
the  fpontaneous  appetencies  and  aptitudes  or  propenfities  of  the 
decompofed  particles  of  organic  bodies ; and  probably  thefe 
new  combinations  are  at  firft  microfcopic  objects,  v/hich  pro- 
duce others  by  lateral  or  folitary  generation,  more  and  more 
perfect  and  of  greater  magnitude  than  themfelves,  but  which 
never  acquire  the  organization  neceffary  for  fexual  reproduc- 
tion. The  fungi  which  grow  only  on  decaying  parts  of  trees 
or  other  vegetables,  as  well  as  the  mufhrooms  from  horfe  dung, 
which  commence  with  fmall  hair-like  roots,  and  probably  never 
produce  feeds,  feern  to  arife  in  a nmilar  manner  from  fpontane- 
ous microfcopic  organization,  improved  and  magnified  by  fuc- 
ceffive  folitary  generations. 

2.  The  fecond  kind  of  animal  production,  which  is  properly 
generation,  commences  in  more  points  than  one  ; as  in  the  pro- 
duction of  the  long  caudexes  of  the  buds  of  trees  ; and  the  ani- 
mated fibrils  and  molecules  firft  combine,  and  form  organized 
bodies  5 and  thefe  unite  again,  where  they  are  in  contact  ; and 
thus  the  new  embryon  commences  in  many  points  at  once 
and  the  folitary  mode  of  generation  is  lecondary  to  the  produc- 
tion of  the  fmalleft  microfcopic  animals,  which  I fuppofe  com- 
mence their  exiftence  in  one  point  only,  that  is,  by  the  produc- 
tion firft  of  a fingle  living  filament,  which  I formerly  believed 
to  be  the  general  mode  of  propagation.  Thisfolitarv  mode  of 
generation  occurs  in  the  production  of  the  buds  of  all  vegeta- 
bles; and  perhaps  the  moft  imperfeCt  vegetables,  as  truffles,  and 
other  fungi,  are  only  propagated  by  bads  to  this  dav,  not  ’lav- 
ing yet  acquired  fexual  organs,  as  feemS  alfo  to  occur  in  fome 
imperfect  animals,  as  the  polypi,  hydra,  and  tenia. 

2).  Other  vegetables  have  acquired  an  hermaphrodite  ftate, 
and  poffefs  external  fexual  organs,  as  in  moft  flowers  5 but  both 
the  male  and  female  organs  acquire  or  produce  their  adapted 
fluids  from  the  fame  mafs  of  blood,  and  thus  referable  hermaph- 
rodite infeCts,  as  fnails  and  worms. 

4.  Other  vegetables  have  acquired  a feparation  of  the  iexes, 
either  on  the  fame  plant,  as  in  the  clafs  of  vegetables  termed  bv 
Linneus,  monoecia,  or  on  different  plants,  as  in  the  clafs  dice- 
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cia  ; the  buds  of  which  may  properly  be  called  male  or  female 
vegetables*  and  differ  in  fome  degree  in  their  form  and  colour, 
like  male  and  female  animals  ; and  in  this  they  referable  the 
larger  animals,  as  their  fexual  glands  acquire  or  produce  their 
prolific  fluids  from  different  maffes  of  blood  ; which  is  probably 
lefs  cumberfome  to  the  individual,  than  where  both  the  fexual 
glands  exift  in  one  organized  fyftem. 

In  all  thefe  vegetable  and  animal  modes  of  reproduction,  I 
fuppofe  the  new  embryon  to  begin  in  many  points,  and  in  com- 
plicated animals  in  many  more  points  probably  than  in  the  more 
Ample  ones  ; and  finally,  that  as  thefe  new  organized  parts,  or 
rudiments  of  the  embryon,  acquire  new  appetencies,  and  pro- 
duce or  find  molecules  with  new  propenfities,  many  fecondary 
parts  are  afterwards  fabricated. 

Thus  it  would  appear,  that  all  nature  exifts  in  a ftate  of  per- 
petual improvement  by  laws  imprefled  on  the  atoms  of  matter 
by  the  great  cause  of  causes  5 and  that  the  world  may  {till  be 
in  its  infancy,  and  continue  to  improve  for  ever  and  ever. 

5.  Concerning  the  fpontaneous  production  of  microfcopic 
animalcules,  I beg  leave  to  repeat,  firft,  that  I fuppofe  the 
fmalleft  ones  to  be  formed  by  the  coalefcence  or  embrace  of  the 
animal  fibrils,  which  poflefs  appetencies,  with  the  animal  mole- 
cules, which  poflefs  correfpondent  propenfities  ; and  that  the 
animal  fibrils  and  molecules  are  found  in  all  vegetable  and  ani- 
mal matter,  as  its  organization  becomes  decompofed  ; if  there 
exifts  along  with  it  fufficient  moifture  and  proper  warmth. 

Secondly,  that  this  kind  of  fpontaneous  reproduction  refem- 
bles  actual  generation  in  its  confiding  of  the  coalefcence  of  an- 
imal fibrils  with  appetencies  and  animal  molecules  with  corref- 
pondent propenfities,  that  in  the  former  they  meet  each  other 
in  the  folution  of  animal  matter,  as  it  decompofes  by  ftagna- 
tion  ; whereas  in  the  latter  thefe  formative  fibrils  and  molecules 
are  fecreted  by  different  glands  from  the  blood  of  the  parent. 

Thirdly,  that  the  firft  animalcules  produce  other  ones  by  ac- 
tual generation,  but  without  fexes,  like  the  buds  of  trees,  and 
that  as  many  generations  may  occur  in  a day,  perhaps  in  an 
hour,  I conceive,  that  they  may  gradually  acquire  new  organi- 
zations, and  improve  by  addition  of  new  parts,  as  of  fins,  mouth, 
inteftines,  and  finally,  perhaps,  fexual  organs  of  reproduction. 
Thus  the  feed  of  a tulip  produces  a fmali  root  the  fize  of  a pea 
the  firft  fummer,  with  a fummit  like  a blade  of  gral's ; this  dies 
in  autumn,  having  previoufly  produced  a fucceffor  larger  than 
itfelf,  and  with  a ftronger  leaf  or  fummit  in  the  autumn  this 
likewife  perifhes,  and  a third  generation  is  produced,  which  is 
ftill  larger  and  more  perfect  5 till  the  fifth  generation  from  the 
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feed  becomes  fo  much  more  perfect  as  to  produce  fexual  or- 
gans of  reproduction,  as  the  flower  with  its  anthers  and  ftigma. 

This  curious  analogy  is  not  only  fupported  by  the  feedling 
buds  of  trees,  which  fucceed  each  other  for  ten  or  twelve  gen- 
erations, the  parent  buds  dying  in  the  autumn,  before  they  be- 
come fufficiently  perfect  to  form  the  fexual  organs  of  reproduc- 
tion in  their  flowers,  as  occurs  in  apple-trees  ; but  is  alfo  ob- 
fervable  in  a complete  infedt,  as  in  the  aphis,  which  continues 
t©  propagate  for  nine  generations  from  the  egg  without  fex  ; 
and  then  becomes  fo  perfect  as  to  form  fexual  organs,  and  to 
produce  an  oviparous  progeny.  Other  infedts,  as  the  moths 
and  butterflies,  undergo  a great  change  of  form,  before  they 
acquire  the  property  of  fexual  reprodudtion  ; and  probably  in- 
numerable other  kinds  of  infedts  are  fubjedt  to  the  fame  law. 

This  idea  of  the  produdtion  and  changes  of  form  of  tnicrof- 
copic  animalcules  is  countenanced  by  the  fmaller  kinds,  never, 
I believe,  having  been  feen  in  their  egg  or  infant  ftate  ; and  by 
fome  of  them  being  capable  of  being  revived  in  a few  hours  by 
warmth  and  moifture  after  having  been  dry  and  motionlefs  for 
months,  as  the  infedt  named  vorticella.  And  laftly,  from  the 
changeful  forms,  which  fome  of  them  affume,  as  that  which  is 
called  proteus.  See  Baker  and  Adams  on  the  Microfcope. 

Thus  as  by  the  attradtions,  and  aptitudes  to  be  attfadted,  which 
exilt  in  inanimate  matter,  vdrious  new  bodies  are  produced  from 
the  decompofition  of  thofe,  which  previoufly  exifted  ; fo  by  the 
appetencies  to  embrace,  and  the  propenfities  to  be  embraced,  in 
animalized  matter,  various  new  animalcules  are  formed  from 
the  decompofition  of  thofe,  which  previoufly  exifted  •,  owing  in 
both  cafes  to  the  immutable  laws  impreffed  both  on  inanimate 
and  on  organized  matter  by  the  great  first  cause. 

XII.  1.  Cause  and  effect  may  be  confidered  as  the  progref- 
fion,  or  fucceflive  motions,  of  the  parts  of  the  great  fyftem  of 
Nature.  The  ftate  of  things  at  this  mement  is  the  effect  of  the 
ftate  of  things,  which  exifted  in  the  preceding  moment ; and 
the  caul'e  of  the  ftate  of  things,  which  lhall  exift  in  the  next 
moment. 

Thefe  caufes  and  effedts  may  be  more  eafily  comprehended, 
if  motion  be  confidered  as  a change  of  the  figure  of  a group  of 
bodies,  as  propofed  in  Sect.  XIV.  2.  2.  inafmuch  as  our  ideas 
of  vifible  or  tangible  objedts  are  more  diftindt,  than  our  ab- 
ftradted  ideas  of  their  motions.  Now  the  change  of  the  con- 
figuration of  the  fyftem  of  nature  at  this  moment  muft  be  an 
effedt  of  the  preceding  configuration,  for  a change  of  configur- 
ation cannot  exift  without  a previous  configuration  ; and  the 
proximate  caufe  of  every  eftedl  muft  immediately  precede  that 
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effeft.  For  example,  a moving  ivory  ball  could  not  proceed 
onwards,  unlefs  it  had  previoufly  begun  to  proceed  ; or  uniefs  an 
impulfe  had  been  previoufly  given  it ; which  previous  motion  or 
impulfe  conftitutes  a part  of  the  laft  fituation  of  things. 

As  the  effects  produced  in  this  moment  of  time  become 
caufes  in  the  next,  we  may  confider  the  progreflive  motions  of 
objects  as  a chain  of  caufes  only  ; whofe  firft  link  proceeded 
from  the  great  Creator,  and  which  have  exifted  from  the  begin- 
ning of  the  created  univerfe,  and  are  perpetually  proceeding. 

2.  Thefe  caufes  may  be  conveniently  divided  into  two  kinds, 
efficient  and  inert  caufes,  according  with  the  two  kinds  of  enti- 
ty fuppofed  to  exift  in  the  natural  world,  which  may  be  termed 
matter  and  lpirit,  as  propofed  in  Seft.  I.  and  further  treated  of  in 
Seft.  XIV.  The  efficient  caufes  of  motion,  or  new  configura- 
tion, confift  either  of  the  principle  of  general  gravitation,  which 
aftuates  the  fun  and  planets  ; or  of  the  principle  of  particular 
gravitation,  as  in  electricity,  magnetifm,  heat ; or  of  the  princi- 
ple of  chemical  affinity,  as  in  combuftion,  fermentation,  combi- 
nation •,  or  of  the  principle  of  organic  life,  as  in  the  contraction 
of  vegetable  and  animal  fibres.  The  inert  caufes  of  motion,  or 
new  configuration,  confift  of  the  parts  of  matter,  which  are  in- 
troduced within  the  fpheres  of  activity  of  the  principles  above 
defcribed.  Thus,  when  an  apple  falls  on  the  ground,  the  prin- 
ciple of  gravitation  is  the  efficient  caufe,  and  the  matter  of  the 
apple-tree  the  inert  caufe.  If  a bar  of  iron  be  approximated 
to  a magnet,  it  may  be  termed  the  inert  caufe  of  the  motion, 
which  brings  thefe  two  bodies  into  contaft  ; while  the  magnetic 
principle  may  be  termed  the  efficient  caufe.  In  the  fame  man- 
ner the  fibres,  which  conftitute  the  retina,  may  be  called  the  in- 
ert caufe  of  the  motions  of  that  organ  in  vifion,  while  the  fen- 
forial  power  may  be  termed  the  efficient  caufe. 

3.  Another  more  common  diftribution  of  the  perpetual  chain 
of  caufes  and  eftefts,  which  conftitute  the  motions,  or  chang- 
ing configurations,  of  the  natural  world,  is  into  aftive  and  paf- 
five.  Thus,  if  a ball  in  motion  impinges  againft  another  ball  at 
reft,  and  communicates  its  motion  to  it,  the  former  ball  is  faid 
to  aft,  and  the  latter  to  be  afted  upon.  In  this  fenfe  of  the 
words  a magnet  is  faid  to  attraft  iron  ; and  the  prick  of  a fpur 
to  ftimulate  a horfe  into  exertion  ; fo  that  in  this  view  of  the 
works  of  nature  all  things  may  be  faid  either  Amply  to  exift,  or 
to  exift  as  caufes,  or  to  exift  as  effects  ; that  is,  to  exift  either 
in  an  aftive  or  paffive  ftate. 

This  diftribution  of  objefts  and  their  motions,  or  changes 
of  pofition,  has  been  found  fo  convenient  for  the  purpofes  of 
common  life,  that  on  this  foundation  refts  the  whole  conftruc- 
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tion  or  theory  of  language.  The  names  of  the  things  them- 
feives  are  termed  by  grammarians  Nouns,  and  their  modes  of 
exigence  are  termed  Verbs.  The  nouns  are  divided  into  fub- 
ftantives,  which  denote  the  principal  things  f poke  11  of  ; and  in- 
to adjedives,  which  denote  fome  circumftances,  or  lefs  kinds 
of  things,  belonging  to  the  former.  The  verbs  are  divided  into 
three  kinds,  fuch  as  denote  the  exigence  of  things  fimply,  a^r,  to 
be  5 or  their  exiftence  in  an  adive  hate,  as,  to  eat ; or  their  ex- 
igence in  a paflxve  ftate,  as,  to  be  eaten.  Whence  it  appears, 
that  all  languages  confift  only  of  nouns  and  verbs,  with  their 
abbreviations  for  the  greater  expedition  of  communicating  our 
thoughts ; as  explained  in  the  ingenious  work  of  Mr.  Horne 
Tooke,  who  has  unfolded  by  a (ingle  flafh  of  light  the  whole 
theory  of  language,  which  had  fo  long  lain  buried  beneath  the 
learned  lumber  of  the  lchools.  Diverfions  of  Purley.  Johnlon. 
London. 

4.  A third  divifion  of  caufes  has  been  into  proximate  and  re- 
mote ; thefe  have  been  much  fpoken  of  by  the  writers  on  med- 
ical fubjeds,  but  without  fufficient  precifion.  If  to  proximate 
and  remote  caules  we  add  proximate  and  remote  effeds,  we 
{hall  include  four  links  of  the  perpetual  chain  of  caufation  ; 
which  will  be  more  convenient  for  the  difcufiion  of  many  phi- 
losophical fubjeds. 

Thus  if  a particle  of  chyle  be  applied  to  the  mouth  of  a lac- 
teal veflel,  it  may  be  termed  the  remote  caufe  of  the  motions  of 
tire  fibres,  which  compol'e  the  mouth  of  that  iadeal  veflel  •,  the 
fenforial  power  is  the  proximate  caufe  ; the  contradion  ol  tire 
fibres  of  tire  mouth  of  the  veflel  is  the  proximate  effed  ; and 
their  embracing  the  particle  of  chyle  is  the  remote  effed  ; and 
thefe  four  links  of  caufation  conftitute  abforption. 

Thus  when  we  attend  to  the  rifingfun,  firft  the  yellow  rays 
of  light  {Emulate  the  fenforial  power  redding  in  the  extremities 
of  the  optic  nerve,  this  is  the  remote  caufe.  2.  The  fenforial 
power  is  excited  into  a ftate  of  adivity,  this  is  the  proximate 
caufe.  3.  The  fibrous  extremities  of  the  optic  nerve  are  con- 
traded,  this  is  the  proximate  effed.  4.  A pleafurable  or  pain- 
ful fenfation  is  produced  in  confequence  of  the  contradion  of 
thefe  fibres  of  the  optic  nerve,  this  is  the  remote  effed  ; and 
thefe  four  links  of  the  chain  of  caufation  conftitute  the  fenti- 
tive  idea,  or  what  is  commonly  termed  the  fenfation  of  the  ri- 
ling fun. 

e.  Other  caufcs  have  been  announced  by  medical  writers  un- 
der the  names  ct  caufa  procatardica,  and  caui'a  proegumina, 
and  cauia  fine  qua  non.  Ail  which  are  links  more  or  lefs  dil- 
tar.t  ol  the  chain  of  remote  caufes. 
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To  thefe  muft  be  added  the  final  caufe,  fo  called  by  many  au- 
thors,  which  means  the  motive,  for  the  accomplilhment  of  which 
the  preceding  chain  of  caufes  was  put  into  adtioh.  The  idea 
of  a final  caufe,  therefore,  includes  that  of  a rational  mind, 
which  employs  means  to  effect  its  purpofes ; thus  the  defire  of 
preferving  himfelf  from  the  pain  of  cold,  which  he  has  frequent- 
ly experienced,  induces  the  favage  to  conftrudt  his  hut ; the  fix- 
ing Hakes  into  the  ground  for  walls,  branches  of  trees  for  rafters, 
and  turf  for  a cover,  are  a feries  of  fuccefiive  voluntary  exer- 
tions ; which  are  fo  many  means  to  produce  a certain  effedt. 
This  effedt  of  preferving  himfelf  from  cold,  is  termed  the  final 
caufe  ; the  conftrudtion  of  the  hut  is  the  remote  effedt  ; the  ac- 
tion of  the  mufcular  fibres  of  the  man,  is  the  proximate  effedt  ; 
the  volition,  or  adtivity  of  defire  to  preferve  himfelf  from  cold, 
is,  the  proximate  caufe ; and  the  pain  of  cold,  which  excited 
that  defire,  is  the  remote  caufe. 

6.  This  perpetual  chain  of  caufes  and  effects,  the  firft  link  of 
which  is  rivetted  to  the  throne  of  God,  divides  itfelf  into  innu- 
merable diverging  branches,  which,  like  the  nerves  arifing  from 
the  brain,  permeate  the  molt  minute  and  molt  remote  extremi- 
ties of  the  fyftem,  diffufing  motion  and  fenfation  to  the  whole. 
As  every  caufe  is  fuperior  in  power  to  the  effect,  which  it  has 
produced,  fo  our  idea  of  the  power  of  the  Almighty  Creator 
becomes  more  elevated  and  fublime,  as  we  trace  the  opera- 
tions of  nature  from  caufe  to  caufe,  climbing  up  the  links  of 
thefe  chains  of  being,  till  we  afcend  to  the  Great  Source  of  all 
things. 

Hence  the  modern  difcoveries  in  chemiltry  and  in  geology, 
by  having  traced  the  caufes  of  the  combinations  of  bodies  to 
remoter  origins,  as  well  as  thofe  in  aftronomy,  which  digni- 
fy the  prefent  age,  contribute  to  enlarge  and  amplify  our  ideas 
of  the  power  of  the  Great  Firft  Caufe.  And  had  thofe  ancient 
philofophers,  who  contended  that  the  world  was  formed  from 
atoms,  afcribed  their  combinations  to  certain  immutable  prop- 
erties received  from  the  hand  of  the  Creator,  fuch  as  general 
gravitation,  chemical  affinity,  or  animal  appetency,  inftead  of 
aicribing  them  to  a blind  chance  $ the  dodtrine  of  atoms,  as  con- 
itituting  or  compofing  the  material  world  by  the  variety  of  their 
combinations,  fo  far  from  leading  the  mind  to  atheifm,  would 
ftrengthen  the  demonftration  of  the  exiftence  of  a Deity,  as  the 
firft  caufe  of  all  things  ; becaufe  the  analogy  refulting  from  our 
perpetual  experience  of  caufe  and  effedt  would  have  thus  been 
exemplified  through  univerfal  nature. 

The  heavens  declare  the  Glory  cf  God,  and  the  firmament 
Jheweth  his  handywork  ! One  day  telleth  another , and  one  night 
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certijieth  another  ; they  have  neither  fpeech  nor  language , yet  their 
voice  is  gone  forth  into  all  lands t and  their  words  into  the  ends  of  the 
world.  Manifold  are  thy  works  y O Lord  ! in  wifdom  hajl  thou 
made  them  all.  Pfal.  xix.  civ. 


SECT. 


Sect.  XL. 


OCULAR  SPECTRA. 


443 


SECT.  XL. 

On  the  Ocular  Spectra  of  Light  and  Colours,  by  Dr.  R.  W. 
Darwin,  of  Shrewlbury.  Reprinted,  by  permiffion,  from  the 
Philofophical  Tranfadions,  Vol.  LXXVI.  p.  313. 

Spectra  of four  kinds.  1.  Activity  of  the  retina  in  vifon.  2.  Spec- 
tra from  defect  of  fenfibility.  3.  Spectra  from  excefs  of  fenfibili- 
ty.  4.  Of  direEl  ocular  fpeElra.  5.  Greater  Jiimulus  excites 
the  retina  into  fpcifmodic  aElim.  6.  Of  reverfe  ocular  fpeElra. 
7.  Greater  fimulus  excites  the  retina  into  various  fucceffive  fpaf- 
modic  actions.  8.  Into  fixed  fpafmodic  aElion.  9.  Into  tempora- 
ry paralyfis.  10.  Mifcellaneotts  remarks;  1.  DireEl  and  re- 
verfe fpeElra  at  the  fame  time.  A fpeElral  halo.  Rule  to  prede- 
termine the  colours  of  fpeElra.  2.  Variation  of  fpeElra  from  ex- 
traneous light.  3.  Variation  of  fpeEJra  in  number , figure,  and 
remiffion.  4.  Circulation  of  the,  blood  in  the  eye  is  viftble.  5.  A 
new  way  of  magnifying  objeEls.  Conclufion. 

When  any  one  has  long  and  attentively  looked  at  a bright 
objed,  as  at  the  fetting  fun,  on  doling  his  eyes,  .or  removing 
them,  an  image,  which  refembles  in  form  the  objed  he  was  at- 
tending to,  continues  fome  time  to  be  vifible  ; this  appearance 
in  the  eye  we  lhall  call  the  ocular  fpedrum  of  that  objed. 

Thefe  ocular  fpedra  are  of  four  kinds  : 1 ft.  Such  as  are 
owing  to  a lefs  fenfibility  of  a defined  part  of  the  retina  ; or 
fpeElra  from  defeEl  of  fenfibility.  2d,  Such  as  are  owing  to  a 
greater  fenfibility  of  a defined  part  of  the  retina  ; or  fpeElra  from 
excefs  of  fenfibility.  3d,  Such  as  referable  their  objed  in  its 
colour  as  well  as  form  ; which  may  be  termed  direEl  ocular  fpec- 
tra.  4th,  Such  as  are  of  a colour  contrary  to  that  of  their  objed  ; 
which  may  be  termed  reverfe  ocular  fpeElra. 

The  laws  of  light  have  been  moll  fuccefsfullv  explained  by 
the  great  Newton,  and  the  perception  of  vifible  objeds  has  been 
ably  inveftigated  by  the  ingenious  Dr.  Berkeley  and  M.  Male- 
branche  ; but  thefe  minute  phtenomena  of  vifion  have  yet  been 
thought  reducible  to  no  theory,  though  many  philofophers  have 
employed  a confiderable  degree  of  attention  upon  them  : among 
thel'e  are  Dr.  Jurin,  at  the  end  of  Dr.  Smith’s  Optics  ; M. 
iEpinus,  in  the  Nov.  Com.  Petropol.  V.  10.;  M.  Beguelin,  in 
the  Berlin  Memoires,  V.  II.  1771  ; M.  d’Arcy,  in  the  Hiltoire 
de  l’Acad.  des  Scienc.  1765  ; M.  de  la  Hire;  and,  laftly,  the 
celebrated  M.  de  BufFon,  in  the  Memoires  de  1’Acad.  des  Scien. 
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who  has  termed  them  accidental  colours,  as  if  fubjecled  to  no 
eftablilhed  laws,  Ac.  Par.  1743.  M.  p.  215. 

I muft  here  apprize  the  reader,  that  it  is  very  difficult  for  dif- 
ferent people  to  give  the  fame  names  to  various  ffiades  of  colours  ; 
whence,  in  the  following  pages,  fomething  muft  be  allowed,  if 
on  repeating  the  experiments  the  colours  here  mentioned  fhould 
not  accurately  correfpond  with  his  own  names  of  them. 

I.  Activity  of  the  Retina  in  Vifioti. 

From  the  fubfequent  experiments  it  appears,  that  the  retina 
is  in  an  adftive  not  in  a paffive  ftate  during  the  exiftence  of  thefe 
ocular  fpedra  ; and  it  is  thence  to  be  concluded,  that  all  vifion 
is  owing  to  the  adivity  of  this  organ. 

1.  Place  a piece  of  red  filk,  about  an  inch  in  diameter,  as  in 
plate  1,  at  Sefl.  III.  x,  on  a fheet  of  white  paper,  in  a ftrong 
light ; look  fteadily  upon  it  from  about  the  diftance  of  half  a 
yard  for  a minute  •,  then  doling  your  eyelids  cover  them  with 
your  hands,  and  a green  fpectrum  will  be  feen  in  your  eyes,  re- 
fembling  in  form  the  piece  of  red  filk  : after  fome  time,  this 
fpectrum  will  difappear  and  fhortly  reappear  ; and  this  alter- 
nately three  or  four  times,  if  the  experiment  is  well  made,  till  at 
length  it  vaniffies  entirely. 

2.  Place  on  a fheet  of  white  paper  a circular  piece  of  blue 
filk,  about  four  inches  in  diameter,  in  the  funlhine  ; cover  the 
centre  of  this  with  a circular  piece  of  yellow  filk,  about  three 
inches  in  diameter  ; and  the  centre  of  the  yellow  filk  with  a cir- 
cle of  pink  filk,  about  two  inches  in  diameter  *,  and  the  centre 
of  the  pink  filk  with  a circle  of  green  filk,  about  one  inch  in 
diameter ; and  the  centre  of  this  with  a circle  of  indigo,  about 
half  an  inch  in  diameter  ; make  a fmall  fpeck  with  ink  in  the 
very  centre  of  the  whole,  as  in  plate  3,  at  Seel.  III.  3.  6. ; look 
fteadily  for  a minute  on  this  central  fpot,  and  then  doting  your 
eyes,  and  applying  yqur  hand  at  about  an  inch  diftance  before 
them,  fo  as  to  prevent  too  much  or  too  little  light  from  palling 
through  the  eyelids,  you  will  fee  the  molt  beautiful  circles  of 
colours  that  imagination  can  conceive,  which  are  mod  refembled 
by  the  colours  occafioned  by  pouring  a drop  or  two  of  oil  on  a 
ftill  lake  in  a bright  day  ; but  thefe  circular  iril'es  of  colours  are 
not  only  different  from  the  colours  of  the  filks  above  mention- 
ed, but  are  at  the  fame  time  perpetually  changing  as  long  as 
they  exift. 

3.  When  any  one  in  the  dark  preffes  either  corner  of  his 
eye  with  his  finger,  and  turns  his  eye  away  from  his  finger,  he 
yill  fee  a circle  cf  colours  like  thole  in  a peacock’s  tail : and  a 
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fudden  flafh  of  light  is  excited  in  the  eye  by  a ftroke  on  it. 
(Newton’s  Opt.  Q^i6.) 

4.  When  any  one  turns  round  rapidly  on  one  foot,  till  he 
becomes  dizzy,  and  falls  upon  the  ground,  the  fpedlra  of  the 
ambient  objects  continue  to  prelent  themfelves  in  rotation,  or 
appear  to  librate,  and  he  feems  to  behold  them  for  fome  time 
ftill  in  motion.  •> 

From  all  thefe  experiments  it  appears,  that  the  fpeftra  in  the 
eye  are  not  owing  to  the  mechanical  impulfe  of  light  imprefled 
on  the  retina,  nor  to  its  chemical  combination  with  that  organ, 
nor  to  the  abforption  and  emiflion  of  light,  as  is  obferved  in 
many  bodies  ; for  in  all  thefe  cafes  the  fpectra  muft  either  re- 
main uniformly,  or  gradually  diminifh  ; and  neither  their  alter- 
nate prefence  and  evanefcence  as  in  the  firfh  experiment,  nor 
the  perpetual  changes  of  their  colours  as  in  the  fecond,  nor  the 
flafh  of  light  or  colours  in  the  preffed  eye  as  in  the  third,  nor  the 
rotation  or  libration  of  the  fpectra  as  in  the  fourth,  could  exift. 

It  is  not  abfurd  to  conceive,  that  the  retina  may  be  ftimulated 
into  motion,  as  well  as  the  red  and  white  mufcles  which  form 
our  limbs  and  veflels  ; fines  it  confifts  of  fibres,  like  thofe,  inter- 
mixed with  its  medullary  fubftance.  To  evince  this  ftrudture, 
the  retina  of  an  ox’s  eye  was  fufpended  in  a glafs  of  warm 
water,  and  forcibly  torn  in  a few  places  •,  the  edges  of  thefe 
parts  appeared  jagged  and  hairy,  and  did  not  contract,  and  be- 
come fmooth  like  fimple  mucus,  when  it  is  diftended  till  it 
breaks  ; which  Ihews  that  it  confifts  of  fibres  : and  its  fibrous 
conftrudtion  became  (till  more  diftinct  to  the  fight,  by  adding 
fome  cauftic  alkali  to  the  water,  as  the  adhering  mucus  was  firft 
eroded,  and  the  hair-like  fibres  remained  floating  in  the  veil'd. 
Nor  does  the  degree  of  tranfparency  of  the  retina  invalidate  the 
evidence  of  its  fibrous  ftrudture,  fince  Leeuwenhoek  has  fhewn 
that  the  cryftalline  humour  itielf  confifts  of  fibres.  (Arcana 
Naturae,  Vol.  I.  p.  70.) 

Hence  it  appears,  that  as  the  mufcles  have  larger  fibres  inter- 
mixed with  a finaller  quantity  of  nervous  medulla,  the  organ  of 
vifion  has  a greater  quantity  of  nervous  medulla  intermixed  with 
fmaller  fibres  ; and  it  is  probable  that  the  locomotive  mufcles, 
as  well  as  the  vafcular  ones,  of  microfcopic  animals  have  much 
greater  tenuity  than  thefe  of  the  retina. 

And  befides  the  fimilar  laws,  which  will  be  fhewn  in  this 
paper  to  govern  alike  the  actions  of  the  retina  and  of  the  muf- 
cles, there  are  many  other  analogies  which  exift  between  them. 
They  are  both  originally  excited  into  a£tion  by  irritations,  both 
aft  nearly  in  the  fame  quantity  of  time,  are  alike  {Lengthened 
, or  fatigued  by  exertion,  are  alike  painful  if  excited  into  action 
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when  they  are  in  an  inflamed  ftate,  are  alike  liable  to  paralyfis, 
and  to  the  torpor  of  old  age. 

II.  Of  spectra  from  defect  of  sensibility. 

The  retina  is  not  fo  eafily  excited  into  aflion  by  lefs  irritation  after 
having  been  lately  fnbjefted  to  greater. 

1 . W hen  any  one  pafles  from  the  bright  day-light  into  a dark- 
ened room,  the  irifes  of  his  eyes  expand  themfelves  to  their  ut- 
moft  extent  in  a few  feconds  of  time  ; but  it  is  very  long  before 
the  optic  nerve,  after  having  been  ftimulated  by  the  greater  light 
of  the  day,  becomes  fenfible  of  the  lefs  degree  of  it  in  the  room  ; 
and,  if  the  room  is  not  too  obfeure,  the  irifes  will  again  contract 
themfelves  in  fome  degree,  as  the  fenflbility  of  the  retina  returns. 

2.  Place  about  half  an  inch  fquare  of  white  paper  on  a black 
hat,  and  looking  fleadily  on  the  centre  of  it  for  a minute,  remove 
your  eyes  to  a fheet  of  white  paper ; and  after  a fecond  or  two 
a dark  fquare  will  be  feen  on  the  white  paper,  which  v/ill  con- 
tinue fome  time.  A fimilar  dark  fquare  will  be  feen  in  the 
clofed  eye,  if  light  be  admitted  through  the  eyelids. 

So  after  looking  at  any  luminous  object  of  a fmall  fize,  as  at 
the  fuu,  for  a fhort  time,  fo  as  not  much  to  fatigue  the  eyes, 
this  part  of  the  retina  becomes  lefs  fenfible  to  fmaller  quantities 
of  light ; hence,  when  the  eyes  are  turned  on  other  lei's  lumi- 
nous parts  of  the  fky,  a dark  fpot  is  feen  refembling  the  fhape  of 
the  fun,  or  other  luminous  objeft  which  we  laft  beheld.  This 
is  the  fource  of  one  kind  of  the  dark-coloured  mufeee  volitantes. 
If  this  dark  fpot  lies  above  the  centre  of  the  eye,  we  turn  our  eyes 
that  way,  expecting  to  bring  it  into  the  centre  of  the  eye,  that  we 
may  view  it  more  diftinftly  ; and  in  this  cafe  the  dark  fpectrum 
feems  to  move  upwards.  If  the  dark  fpe£trum  is  found  beneath 
the  centre  of  the  eye,  we  purfue  it  from  the  fame  motive,  and  it 
feems  to  move  downwards.  This  has  given  rife  to  various 
conjectures  of  fomething  floating  in  the  aqueous  humours  of 
the  eyes  •,  but  whoever,  in  attending  to  thefe  fpots,  keeps  his 
eyes  unmoved  by  looking  fleadily  at  the  corner  of  a cloud,  at 
the  fame  time  that  he  obferves  the  dark  fpeCtra,  will  be  thor- 
oughly convinced,  that  they  have  no  motion  but  what  is  given 
to  them  by  the  movement  of  our  eyes  in  purfuit  of  them.  Some- 
times the  form  of  the  fpeCtrum,  when  it  has  been  received  from 
a circular  luminous  body,  will  become  oblong ; and  fometimes 
it  will  be  divided  into  two  circular  fpeCtra,  which  is  not  owing 
to  our  changing  the  angle  made  by  the  two  optic  axifes,  accord- 
ing to  the  d’ (lance  of  the  clouds  or  other  bodies  to  which  the 
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fpectrum  is  fuppofed  to  be  contiguous,  but  to  otter  caufes  men- 
tioned in  No.  X.  3.  of  this  feftion.  The  apparent  fize  of  it 
will  alfo  be  variable  according  to  its  fuppofed  diftance. 

As  thefe  fpedtra  are  more  eafily  obfervable  when  our  eyes  are 
a little  weakened  by  fatigue,  ithas  frequently  happened,  that  peo- 
ple of  delicate  conftitutions  have  been  much  alarmed  at  them, 
fearing  a beginning  decay  of  their  light,  and  have  thence  fallen 
into  the  hands  of  ignorant  oculifts  j but  I believe  they  never  are 
a prelude  to  any  other  difeafe  of  the  eye,  and  that  it  is  from 
habit  alone,  and  our  want  of  attention  to  them,  that  we  do  not 
fee  them  on  all  ebjedts  every  hour  of  our  lives.  But  as  the 
nerves  of  very  weak  people  lofe  their  fenfibility,  in  the  fame 
manner  as  their  mufcles  lofe  their  activity,  by  a fmall  time  of 
exertion,  it  frequently  happens,  that  lick  people  in  the  extreme 
debility  of  fevers  are  perpetually  employed  in  picking  fome- 
thing  from  the  bed-clothes,  occafioned  by  their  miftaking  the 
appearance  of  thefe  mufca  ’volitantes  in  their  eyes.  Benvenuto 
Celini,  an  Italian  artift,  a man  of  ftrong  abilities,  relates,  that 
having  pafled  the  whole  night  on  a diltant  mountain  with  fome 
companions  and  a conjurer,  and  performed  many  ceremonies  to 
raife  the  devil,  on  their  return  in  the  morning  to  Rome,  and 
looking  up  when  the  fun  began  to  rife,  they  faw  numerous  dev- 
ils run  on  the  tops  of  the  houfes,  as  they  pafled  along  ; fo  much 
were  the  fpe£lra  of  their  weakened  eyes  magnified  by  fear,  and 
made  fubfervient  to  the  purpofes  of  fraud  or  fuperftition.  (Life 
of  Ben.  Celini.) 

3.  Place  a fquare  inch  of  white  paper  on  a large  piece  of 
ftraw-coloured  filk  ; look  fteadily  fometime  on  the  white  paper, 
and  then  move  the  centre  of  your  eyes  on  the  filk,  and  a fpec- 
trum  of  the  form  of  the  paper  will  appear  on  the  filk,  of  a deep- 
er yellow  than  the  other  part  of  it : for  the  central  part  of  the 
retina,  having  been  fome  time  expofed  to  the  ftimulus  of  a greater 
quantity  of  white  light,  is  become  lefs  fenfible  to  a fmaller  quan- 
tity of  it,  and  therefore  fees  only  the  yellow  rays  in  that  part  of 
the  ftraw-coloured  filk. 

Tadls  fimilar  to  thefe  are  obfervable  in  other  parts  of  our 
fyftem  : thus,  if  one  hand  be  made  warm,  and  the  other  expofed 
to  the  cold,  and  then  both  of  them  immerfed  in  fubtepid  water, 
the  water  is  perceived  warm  to  one  hand,  and  cold  to  the  other ; 
and  we  are  not  able  to  hear  weak  founds  for  fome  time  after  we 
have  been  expofed  to  loud  ones ; and  we  feel  a chillinefs  on  com- 
ing into  an  atmofphere  of  temperate  warmth,  after  having  been 
fome  time  confined  in  a very  warm  room  : and  hence  the  ftom- 
ach,  and  other  organs  of  digeftion,  of  thofe  who  have  been  ha- 
bituated to  the  greater  ftimulus  of  fpirituous  liquor,  are  not  ex- 
cited 
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cited  into  their  due  action  by  the  lefs  ftimuius  of  common  food 
alone  ; of  which  the  immediate  confequence  is  indigeftion  and 
hypochondriacifm. 


III.  Of  spectra  from  excess  of  sensibility. 

The  retina  is  more  eafily  excited  into  action  by  greater  irritation  after 
having  been  lately  fubjecled  to  lefs. 

1.  If  the  eyes  are  clofed,  and  covered  perfectly  with  a hat, 
for  a minute  or  two,  in  a bright  day  ; on  removing  the  hat  a 
red  or  crimfon  light  is  feen  through  the  eyelids.  In  this  exper- 
iment the  retina,  after  being  fome  time  kept  in  the  dark,  becomes 
fo  fenfible  to  a fmall  quantity  of  light,  as  to  perceive  diftinclly 
the  greater  quantity  of  red  rays  than  of  others  which  pafs  through 
the  eyelids.  A fimilar  coloured  light  is  feen  to  pafs  through  the 
edges  of  the  fingers,  when  the  open  hand  is  oppofed  to  the  flame 
of  a candle. 

2.  If  you  look  for  fome  minutes  Readily  on  a window  in  the 
beginning  of  the  evening  twilight,  or  in  a dark  day,  and  then 
move  your  eyes  a little,  fo  that  thofe  parts  of  the  retina,  on 
which  the  dark  frame- work  of  the  window  was  delineated,  may 
now  fall  on  the  glafs  part  of  it,  many  luminous  lines,  repre- 
fenting  the  frame-work,  will  appear  to  lie  acrofs  the  glafs  panes  : 
for  thofe  parts  of  the  retina,  which  were  before  leaft  ftimulated 
by  the  dark  frame-work,  arc  now  more  fenfible  to  light  than  the 
other  parts  of  the  retina  which  wrere  expofed  to  the  more  lu- 
minous parts  of  the  window. 

3.  Make  with  ink  on  white  paper  a very  black  fpot,  about 
half  an  inch  in  diameter,  with  a tail  about  an  inch  in  length,  fo 
as  to  reprefent  a tadpole,  as  in  plate  2,  at  Se£I.  III.  8.  3.  ; look 
fteadily  for  a minute  on  this  fpot,  and,  on  moving  the  eye  a lit- 
tle, the  figure  of  the  tadpole  will  be  feen  on  the  white  part  of 
the  paper,  which  figure  of  the  tadpole  will  appear  whiter  or 
more  luminous  than  the  other  parts  of  the  white  paper  ; for  the 
part  of  the  retina  on  which  the  tadpole  was  delineated,  is  now 
more  fenfible  to  light  than  the  other  parts  of  it,  which  were  ex- 
pofed to  tire  white  paper.  This  experiment  is  mentioned  by 
Dr.  Irwin,  but  is  not  by  him  aferibed  to  the  true  caufe,  namely, 
the  greater  fenfibility  of  that  part  of  the  retina  which  has  been 
expofed  to  the  black  fpot,  than  of  the  other  parts  which  had  re- 
ceived the  white  field  of  paper,  which  is  put  beyond  a doubt  bv 
tbe  next  experiment. 

4.  On  .doling  the  eves  after  viewing  the  black  lpot  on  the 
white  paper,  as  in  the  foregoing  experiment,  a red  fpot  is  feen. 
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of  the  form  of  the  black  fpot : for  that  part  of  the  retina,  on  which 
the  black  fpot  was  delineated,  being  now  more  fenfible  to  light 
than  the  other  parts  of  it,  which  were  expofed  to  the  white  pa- 
per, is  capable  of  perceiving  the  red  rays  which  penetrate  the 
eyelids.  If  this  experiment  be  made  by  the  light  of  a tallow 
candle,  the  fpot  will  be  yellow  inftead  of  red  j for  tallow  can- 
dles abound  much  with  yellow  light,  which  pafles  in  greater 
quantity  and  force  through  the  eyelids  than  blue  light  j hence 
the  difficulty  of  diftinguiffiing  blue  and  green  by  this  kind  of 
candle  light.  The  colour  of  the  fpe&rum  may  poffibly  vary  in 
the  daylight,  according  to  the  different  colour  of  the  meridian 
or  the  morning  or  evening  light. 

M.  Beguelin,  in  the  Berlin  Memoires,  V.  II.  1771,  obferves, 
that  when  he  held  a book  fo  that  the  fun  fhone  upon  his  half- 
clofed  eyelids,  the  black  letters,  which  he  had  long  infpedted, 
became  red,  which  mult  have  been  thus  occafioned.  Thofe 
parts  of  the  retina  which  had  received  for  fome  time  the  black 
letters,  were  fo  much  more  fenfible  than  thofe  parts  which  had 
been  oppofed  to  the  white  paper,  that  to  the  former  the  red 
light,  which  paffed  through  the  eyelids,  was  perceptible.  There 
is  a fimilar  ftory  told,  I think,  in  M.  de  Voltaire’s  Hiftorical 
Works,  of  a Duke  of  Tufcany,  who  was  playing  at  dice  with 
the  general  of  a foreign  army,  and,  believing  he  faw  bloody 
fpots  upon  the  dice,  portended  dreadful  events,  and  retired  in 
confufion.  The  obferver,  after  looking  for  a minute  on  the 
black  fpots  of  a die,  and  carelefsly  clofing  his  eyes,  on  a bright 
day,  would  fee  the  image  of  a die  with  red  fpots  upon  it,  as 
above  explained. 

5.  On  emerging  from  a dark  cavern,  where  we  have  long 
continued,  the  light  of  a bright  day  becomes  intolerable  to  the 
eye  for  a confiderable  time,  owing  to  the  excefs  of  fenfibility  ex- 
iting in  the  eye,  after  having  been  long  expofed  to  little  or  no 
ftimulus.  This  occafions  us  immediately  to  contract  the  iris  to 
its  fmallell  aperture,  which  becomes  again  gradually  dilated,  as 
the  retina  becomes  accuftomed  to  the  greater  ftimulus  of  the 
daylight. 

The  twinkling  of  a bright  ftar,  or  of  a diftant  candle  in  the 
night,  is  perhaps  owing  to  the  fame  caufe.  While  we  continue 
to  look  upon  thefe  luminous  obje£ts,  their  central  parts  gradu- 
ally appear  paler,  owing  to  the  decreafing  fenfibility  of  the  part 
of  the  retina  expofed  to  their  light  •,  whilft,  at  the  fame  time, 
by  the  unfteadinefs  of  the  eye,  the  edges  of  them  are  perpetually 
falling  on  parts  of  the  retina  that  were  juft  before  expofed  to 
the  darknefs  of  the  night,  and  therefore  tenfold  more  fenfible  to 
light  than  the  part  ori  which  the  ftar  or  candle  had  been  for 
Vol.  I.  K K k fome 
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fome  time  delineated.  This  pains  the  eye  in  a fimilar  manner 
as  when  we  come  fuddenly  from  a dark  room  into  bright  day- 
light, and  gives  the  appearance  of  bright  fcintillations.  Hence 
the  ftars  twinkle  moll  when  the  night  is  darkeft,  and  do  not 
twinkle  through  telefcopes,  as  obferved  by  Mufchenbroeck  ; and 
it  will  afterwards  be  feen  why  this  twinkling  is  fometimes  of 
different  colours  when  the  objedt  is  very  bright,  as  Mr.  Melvill 
obferved  in  looking  at  Sirius.  For  the  opinions  of  others  on 
this  fubjedt,  fee  J)r.  Prieftley’s  valuable  Hiftory  of  Light  and 
Colours,  p.  494. 

Many  fadts  obfervable  in  the  animal  fyflem  are  fimilar  to 
thefe  ; as  the  hot  glow  occafioned  by  the  ufual  warmth  of  the 
air,  or  our  clothes,  on  coming  out  of  a cold  bath  ; the  pain  of 
the  fingers  on  approaching  the  fire  after  having  handled  fnow  ; 
and  the  inflamed  heels  from  walking  in  fnow.  Hence  thofe 
who  have  been  expofed  to  much  cold  have  died  on  being  brought 
to  a fire,  or  their  limbs  have  become  fo  much  inflamed  as  to 
mortify.  Hence  much  food  or  wine  given  fuddenly  to  thofe 
who  have  almoft  perifhed  by  hunger  has  deftroyed  them  ; for 
all  the  organs  of  the  famifhed  body  are  now  become  fo  jnuch 
more  irritable  to  the  flimulus  of  food  and  vfine,  which  they 
have  lortg  been  deprived  of,  that  inflammation  is  excited,  which 
terminates  in  gangrene  or  fever. 

IV.  Of  direct  ocular  spectra. 

A quantity  of  Jlimuhis  fomeivhat  greater  than  natural  excites  the 
retina  into  [pafmodic  action,  ’which  ccafcs  in  a few  feconds. 

A certain  duration  and  energy  of  the  flimulus  of  light 
and  colours  excites  the  perfect  action  of  the  retina  in  vifion  ; 
for  very  quick  motions  are  imperceptible  to  us,  as  well  as  very 
flow  ones,  as  the  whirling  of  a top,  or  the  fhadow  on  a fun-dial. 
So  perfedt  darknefs  does  not  affedl  the  eye  at  all  and  excels 
of  light  produces  pain,  not  vifion. 

1.  When  a fire-coal  is  whirled  round  in  the  dark,  a lucid  cir- 
cle remains  a confiderable  time  in  the  eye  ; and  that  with  lo 
much  vivacity  of  light,  that  it  is  miftaken  for  a continuance  of 
the  irritation  of  the  objedl.  In  the  fame  manner,  when  a fiery 
meteor  (hoots  acrofs  the  night,  it  appears  to  leave  a long  lucid 
train  behind  it,  part  of  which,  and  perhaps  fometimes  the  whole, 
is  owing  to  the  continuance  of  the  action  of  the  retina  after 
having  been  thus  vividly  excited.  This  is  beautifully  illuflrateu 
by  the  following  experiment  : fix  a paper  fail,  three  or  four 
inches  in  diameter,  and  made  like  that  of  a fmoke  jack,  in  a tube 
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of  pafteboard  ; on  looking  through  the  tube  at  a diftant  prof- 
pedt,  fome  difjointed  parts  of  it  will  be  feen  through  the  nar- 
row intervals  between  the  fails  ; but  as  the  fly  begins  to  revolve, 
thefe  intervals  appear  larger  ; and  when  it  revolves  quicker,  the 
whole  profpedt  is  feen  quite  as  diftindt  as  if  nothing  intervened, 
though  lefs  luminous. 

2.  Look  through  a dark  tube,  about  half  a yard  long,  at  the 
area  of  a yellow  circle  of  half  an  inch  diameter,  lying  upon  a 
blue  area  of  double  that  diameter,  for  half  a minute  ; and  on 
clofing  your  eyes  the  colours  of  the  fpedtrum  will  appear  fimilar 
to  the  two  areas,  as  in  fig.  3.  •,  but  if  the  eye  is  kept  too  long 
upon  them,  the  colours  of  the  fpedtrum  will  be  the  reverfe  of 
thofe  upon  the  paper,  that  is,  the  internal  circle  will  become 
blue,  and  the  external  area  yellow ; hence  fome  attention  is  re- 
quired in  making  this  experiment. 

3.  Place  the  bright  flame  of  a fpermaceti  candle  before  a black 
objedt  in  the  night  ; look  fteadily  at  it  for  a fhort  time,  till  it  is 
obferved  to  become  fomewhat  paler  ; and  on  clofing  the  eyes, 
and  covering  them  carefully,  but  not  fo  as  to  comprefs  them,  the 
image  of  the  blazing  candle  will  continue  diftindily  to  be  vifible. 

Look  fteadily,  for  a ihort  time,  at  a window  in  a dark  day,  as 
in  Exp.  2.  Sedt.  III.  and  then  clofing  your  eyes,  and  covering 
them  with  your  hands,  an  exadt  delineation  of  the  window  re- 
mains for  fome  time  vifible  in  the  eye.  This  experiment  re- 
quires a little  pradtice  to  make  it  fucceed  well  ; fince,  if  the 
eyes  are  fatigued  by  looking  too  long  on  the  window,  or  the  day 
be  too  bright,  the  luminous  parts  of  the  window  will  appear 
dark  in  the  fpedtrum,  and  the  dark  parts  of  the  frame-work  will 
appear1  luminous,  as  in  Exp.  2.  Sedt.  III.  And  it.  is  even  diffi- 
cult for  many,  who  firft  try  this  experiment,  to  perceive  the 
fpedtrum  at  all ; for  any  hurry  of  mind,  or  even  too  great  atten- 
tion to  the  fpedtrum  itfelf,  will  difappoint  them,  till  they  have 
had  a little  experience  in  attending  to  fuch  fmall  fenfations. 

The  fpedtra  defcribed  in  this  fedtion,  termed  diredt  ocular 
fpedtra,  are  produced  without  much  fatigue  of  the  eye  ; the  ir- 
ritation of  the  luminous  objedt  being  foon  withdrawn,  or  its 
quantity  of  light  being  not  fo  great  as  to  produce  any  degree  of 
uneafinefs  in  the  organ  of  vifion  ; which  diftinguifhes  them 
from  the  next  clafs  of  ocular  fpedtra,  which  are  the  confequence 
of  fatigue.  Thefe  diredt  fpedtra  are  beft  obferved  in  fuch  cir- 
cumftances  that  no  light,  but  v/hat  comes  from  the  objedt,  can 
faU  upon  the  eye  ; as  in  looking  through  a tube,  of  half  a yard 
long,  and  an  inch  wide,  at  a yellow  paper  on  the  fide  of  a room, 
the  diredt  fpedtrum  was  ealily  produced  on  clofing  the  eye  with- 
out taking  it  from  the  tube  ; but  if  the  lateral  light  is  admitted 
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through  the  eyelids,  or  by  throwing  the  fpecfrum  on  whit'- 
paper,  it  becomes  a reverfe  fpeftrum,  as  will  be  explained  be- 
low\ 

The  other  fenfes  alfo  retain  for  a time  the  imprellions  that 
have  been  made  upon  them,  or  the  actions  they  have  been  ex- 
cited into.  So  if  a hard  body  is  prefled  upon  the  palm  of  the 
hand,  as  is  pradifed  in  tricks  of  legerdemain,  it  is  not  eafy  to 
diftinguifh  for  a few  feconds  whether  it  remains  or  is  removed  ; 
and  taftes  continue  long  to  exift  vividly  in  the  mouth,  as  the 
fmoke  of  tobacco,  or  the  tafte  of  gentian,  after  the  fapid  mate- 
rial is  withdrawn. 

V.  A quantity  of  Jlimulus  fomewhat  greater  than  the  laf  mentioned 
excites  the  retina  into  fpafmodic  action , which  ceafes  and  recurs 
alternately. 

1.  On  looking  for  a time  on  the  fetting  fun,  fo  as  not  great- 
ly to  fatigue  the  fight,  a yellow  fpedrum  is  feen  when  the  eyes 
are  clofed  and  covered,  which  continues  for  a time,  and  then 
difappears  and  recurs  repeatedly  before  it  entirely  vanilhes. 
This  yellow  fpedrum  of  the  fun  when  the  eyelids  are  opened 
becomes  blue  ; and  if  it  is  made  to  fall  on  the  green  grals,  or  on 
other  coloured  objeds,  it  varies  its  own  colour  by  an  intermix- 
ture of  theirs,  as  will  be  explained  in  another  place. 

2.  Place  a lighted  fpermaceti  candle  in  the  night  about  one 
foot  from  your  eye,  and  look  ffeadily  on  the  centre  of  the  flame, 
till  your  eye  becomes  much  more  fatigued  that  in  Sed.  IV. 
Exp.  3. ; and  on  doling  your  eyes  a reddifh  fpedrum  will  be 
perceived,  which  will  ceafe  and  return  alternately. 

Theadion  of  vomiting  in  like  manner  ceafes,  and  is  renew- 
ed by  intervals,  although  the  emetic  drug  is  thrown  up  with  the 
firft  effort  ; fo  after-pains  continue  fome  time  after  parturition  ; 
and  the  alternate  pulfations  of  the  heart  of  a viper  are  renew- 
ed for  fome  time  after  it  is  cleared  from  its  blood. 

VI.  Of  reverse  ocular  spectra. 

'The  retina , after  having  been  excited  into  a hi  ion  by  a Jlimulus  feme- 
•what  greater  than  the  lajl  mentioned , falls  into  oppojite  fpafmodic 
action. 

The  adions  of  every  part  of  animal  bodies  may  be  advanta- 
geoufly  compared  with  each  other.  This  ftrid  analogy  con- 
tributes much  to  the  inveftigation  of  truth ; while  thofe  loofer 
analogies,  which  compare  the  phenomena  of  animal  hfe  with 
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thofe  of  chemiftry  or  mechanics,  only  ferve  to  miflead  our  in- 
quiries. 

When  any  of  our  larger  mufcles  have  been  in  long  or  in  violent 
a£tion,  and  their  antagonifts  have  been  at  the  fame  time  extend- 
ed, as  foon  as  the  aftion  of  the  former  ceafes,  the  limb  is  ftretch- 
ed  the  contrary  way  for  our  eafe,  and  a pandiculation  or  yawn- 
ing takes  place. 

By  the  following  obfervations  it  appears,  that  a fimilar  cir- 
cumftance  obtains  in  the  organ  of  vifion  ; after  it  has  been  fa- 
tigued by  one  kind  of  aftion,  it  fpontaneoully  falls  into  the  op- 
polite  kind. 

1.  place  a piece  of  coloured  filk,  about  an  inch  in  diameter, 
on  a fheet  of  white  paper,  about  half  a yard  from  your  eyes  ; 
look  fteadily  upon  it  for  a minute  ; then  remove  your  eyes  up- 
on another  part  of  the  white  paper,  and  a fpedtrum  will  be  feen 
of  the  form  of  the  filk  thus  infpedted,  but  of  a colour  oppofite 
to  it.  A fpedtrum  nearly  fimilar  will  appear  if  the  eyes  are 
clofed,  and  the  eyelids  fhaded  by  approaching  the  hand  near 
them,  fo  as  to  permit  fome,  but  to  prevent  too  much  light  fall- 
ing on  them. 

Red  filk  produced  a green  fpeftrum. 

Green  produced  a red  one. 

Orange  produced  blue. 

Blue  produced  orange. 

Yellow  produced  violet. 

Violet  produced  yellow. 

That  in  thefe  experiments  the  colours  of  the  fpectra  are  the 
reverfe  of  the  colours  which  occafioned  them,  may  be  feen  by 
examining  the  third  figure  in  Sir  Ifaac  Newton’s  Optics,  L.  II. 
p.  i.  where  thofe  thin  laminae  of  air,  which  reflected  yellow, 
tranfmitted  violet  ; thofe  which  refledted  red,  tranfmitted  a blue 
green  ; and  fo  of  the  reft,  agreeing  with  the  experiments  above 
related. 

2.  Thefe  reverfe  fpectra  are  fimilar  to  a colour,  formed  by  a 
combination  of  all  the  primary  colours  except  that  with  which 
the  eye  has  been  fatigued  in  making  the  experiment : thus  the 
reverfe  fpedtrum  of  red  mail  be  fuch  a green  as  would  be  pro- 
duced by  a combination  of  all  the  other  prifmatic  colours.  To 
evince  this  fa£t  the  following  fatisfadtory  experiment  was  made. 
The  prifmatic  colours  were  laid  on  a circular  pafteboard  wheel, 
about  four  inches  in  diameter,  in  the  proportions  defcribed  in 
Dr.  Prieftley’s  hiftorv  of  Light  and  Colours,  pi.  12.  fig.  83.  ex- 
cept that  the  red  compartment  was  entirely  left  out,  and  the 
others  proportionably  extended  fo  as  to  complete  the  circle. 
Then,  as  the  orange  is  a mixture  of  red  and  yellow,  and  as  the 
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violet  is  a mixture  of  red  and  indigo,  it  became  neceffary  to  put 
yellow  on  the  wheel  inftead  of  orange,  and  indigo  inftead  of  vi- 
olet, that  the  experiment  might  more  exactly  quadrate  with  the 
theory  it  was  defigned  to  efkablifh  or  confute  ; becaufe  in  gain- 
ing a green  fpedrum  from  a red  objed,  the  eye  is  fuppofed  to 
have  become  infenfible  to  red  light.  This  wheel,  by  means  of 
an  axis,  was  made  to  whirl  like  a top  ; and  on  its  being  put  in 
motion,  a green  colour  was  produced,  correfponding  with  great 
exadnefs  to  the  reverfe  fpedrum  of  red. 

3.  In  contemplating  any  one  of  thefe  reverfe  fpedra  in  the 
clofed  and  covered  eye,  it  difappears  and  reappears  feveral  times 
fucceffively,  till  at  length  it  entirely  vanifhes,  like  the  direct 
fpedra  in  Sed.  V. ; but  with  this  additional  circumftance,  that 
when  the  fpedrum  becomes  faint  or  evanefcent,  it  is  inftantly 
revived  by  removing  the  hand  from  before  the  eyelids,  fo  as  to 
admit  more  light  : becaufe  then  not  only  the  fatigued  part  of 
the  retina  is  inclined  fpontaneoufly  to  fall  into  motions  of  a 
contrary  diredion,  but  being  ftill  fehfible  to  all  other  rays  of 
light,  except  that  with  which  it  was  lately  fatigued,  is  by  thefe 
rays  at  the  fame  time  (Emulated  into  thofe  motions  which  form 
the  reverfe  fpedrum. 

From  thefe  experiments  there  is  reafon  to  conclude,  that  the 
fatigued  part  of  the  retina  throws  itfelf  into  a contrary  mode  of 
action,  like  ofeitation  or  pandiculation,  as  foon  as  the  ftimulus 
which  has  fatigued  it  is  withdrawn ; and  that  it  ftill  remains 
fenfible,  that  is,  liable  to  be  excited  into  adion  by  any  other  col- 
ours at  the  fame  time,  except  the  colour  with  which  it  has  been 
fatigued. 

VII.  The  retina , after  having  been  excited  into  action  by  a Jlimulus 
fomewhat  greater  than  the  laft  mentioned , falls  into  various  fuc- 
cejfive fpafmodic  actions. 

I.  On  looking  at  the  meridian  fun  as  long  as  the  eyes  can 
well  bear  its  brightnefs,  the  dilk  firft  becomes  pale,  with  a lu- 
minous crefcent,  which  feems  to  librate  from  one  edge  of  it  to 
the  other,  owing  to  the  unfteadinefs  of  the  eye  ; then  the  whole 
phalis  of  the  fun  becomes  blue,  furrounded  with  a white  halo ; 
and  on  doting  the  eves,  and  covering  them  with  the  hands,  a 
yellow  fpedrum  is  feen,  which  in  a little  time  changes  into  a 
blue  one. 

M.  de  la  Hire  obferved,  after  looking  at  the  bright  fun,  that 
the  impreffion  in  his  eye  firft  affirmed  a yellow  appearance,  and 
then  green,  and  then  blue ; and  wifhes  to  aferibe  thefe  appear- 
ances to  fome  affedion  of  the  nerves.  (Porterfield  on  the  Eye, 
Vol.  I.  p.  343.)  2.  After 
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2.  After  looking  fteadily  on  about  an  inch  fquare  of  pink  Elk, 
placed  on  white  paper,  in  a bright  funlhine,  at  the  diftance  of 
a foot  from  my  eyes,  and  clofing  and  covering  my  eye-lids,  the 
fpedtrum  of  the  filk  was  at  firft  a dark  green,  and  the  fpedlrum 
of  the  white  paper  became  of  a pink.  The  fpedtra  then  both 
difappeared  ; and  then  the  internal  fpedtrum  was  blue  ; and  then, 
after  a fecond  difappearance,  became  yellow,  and  laftly  pink, 
whilft  the  fpedtrum  of  the  field  varied  into  red  and  green. 

Thefe  fucceffions  of  different  coloured  fpedtra  were  not  exact- 
ly the  fame  in  the  different  experiments,  though  obferved,  as 
near  as  could  be,  with  the  fame  quantity  of  light  and  other  fim- 
ilar  circumftances  ; owing,  I fuppofe,  to  trying  too  many  exper- 
iments at  a time  ; fo  that  the  eye  was  not  quite  free  from  the 
fpedtra  of  the  colours  which  were  previoufly  attended  to. 

The  alternate  exertions  of  the  retina  in  the  preceding  fedtion 
refembled  the  ofcitation  or  pandiculation  of  the  mufcles,  as  they 
were  performed  in  diredtions  contrary  to  each  other,  and  were 
the  confcquence  of  fatigue  rather  than  of  pain.  And  in  this  they 
differ  from  the  fuccefiive  diflimilar  exertions  of  the  retina,  men- 
tioned in  this  fedtion,  which  refemble  in  miniature  the  more 
violent  agitations  of  the  limbs  in  convulfive  difeafes,  as  epilepfy, 
chorea  S.  Viti,  and  opifthotonos  ; all  which  difeafes  are  perhaps, 
at  firft,  the  confequence  of  pain,  and  have  their  periods  after- 
wards eftSblifhed  by  habit. 

VIII.  The  retina , after  having  been  excited  into  aElion  by  a Jlimulus 
fo  me  what  greater  than  the  lafi  mentioned , falls  into  a fixed  fpaf- 
modic  action , which  continues  for  fame  days. 

1.  After  having  looked  long  at  the  meridian  fun,  in  making 
fome  of  the  preceding  experiments,  till  the  difk  faded  into  a 
pale  blue,  I frequently  obferved  a bright  blue  fpedtrum  of  the 
fun  on  other  objedts  all  the  next  and  the  fucceeding  day,  which 
conftantly  occurred  when  I attended  to  it,  and  frequently  when 
I did  not  previoufly  attend  to  it.  When  I clofed  and  covered 
my  eyes,  this  appeared  of  a dull  yellow  ; and  at  other  times  mix- 
ed with  the  colours  of  other  objedts  on  which  it  was  thrown. 
It  may  be  imagined,  that  this  part  of  the  retina  was  become  in- 
fenfible  to  white  light,  and  thence  a bluifh  fpedtrum  became  vif- 
ible  on  all  luminous  objedts  ; but  as  a yellowifh  fpedtrum  was  alfo 
feen  in  the  clofed  and  covered  eye,  there  can  remain  no  doubt 
of  this  being  the  fpedlrum  of  the  fun.  A fimilar  appearance 
was  obferved  by  M.  Atpinus,  which  he  acknowledges  he  could 
give,  no  account  of.  (Nov.  Com.  Petrop.  V.  10.  p.  2.  and  6.) 
The  locked  jaw,  and  fome  cataleptic  fpafms,  are  refembled  by 
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this  phenomenon  and  from  hence  we  may  learn  the  danger  to 
the  eye  by  infpecting  very  luminous  objects  too  long  a time. 

IX.  A quantity  ofjlimulus  greater  than  the  preceding  induces  a tem- 
porary paralyfis  of  the  organ  of  vifton. 

1.  Place  a circular  piece  of  bright  red  filk,  about  half  an  inch 
in  diameter,  on  the  middle  of  a iheet  of  white  paper ; lay  them 
on  the  floor  in  a bright  funfliine,  and  fixing  your  eyes  fteadily 
on  the  centre  of  the  red  circle,  for  three  or  four  minutes,  at  the 
diftance  of  four  or  fix  feet  from  the  objedt,  the  red  filk  will  grad- 
ually become  paler,  and  finally  ceafe  to  appear  red  at  all. 

2.  Similar  to  thefe  are  many  other  animal  facts  ; as  purges, 
opiates,  and  even  poifons,  and  contagious  matter,  ceafe  to  ftim- 
ulate  our  fyftem,  after  we  have  been  habituated  to  their  ufe.  So 
fome  people  fleep  undifturbed  by  a clock,  or  even  by  a forge 
hammer  in  their  neighbourhood  : and  not  only  continued  irrita- 
tions, but  violent  exertions  of  any  kind,  are  fucceeded  by  tempo- 
rary paralyfis.  The  arm  drops  down  after  violent  action,  and 
continues  for  a time  ufelefs ; and  it  is  probable,  that  thofe  who 
have  perifiied  fuddenly  in  fwimming,  or  in  fcating  on  the  ice, 
have  owed  their  deaths  to  the  paralyfis,  or  extreme  fatigue, 
which  fucceeds  every  violent  and  continued  exertion. 

X.  Miscellaneous  Remarks. 

There  were  fome  circumftances  occurred  in  making  thefe  ex- 
periments, which  were  liable  to  alter  the  refults  of  them,  and 
which  I fhall  here  mention  for  the  afliltance  of  others,  who  may 
wifli  to  repeat  them. 

i . Of  direct  and  inverfe  fpectra  effing  at  the  fame  time  ; of  recipro- 
cal direct  JpeFtra  ; of  a combination  of  direct  and  inverfe  fpectra  ; 

of  a fpectra/  halo  ; rules  to  pre~determine  the  colours  of  fpectra. 

a.  When  an  area,  about  fix  inches  fquare,  of  bright  pink  In- 
dian paper,  had  been  viewed  on  an  area,  about  a foot  fquare,  of 
white  writing  paper,  the  internal  fpectrum  in  the  clofed  eye  was 
green,  being  the  reverfe  fpedtrum  of  the  pink  paper  ; and  the 
external  fpedtrum  was  pink,  being  the  direct  l'pectrum  of  the 
pink  paper.  The  fame  circumltance  happened  when  the  inter- 
nal area  was  white,  and  external  one  pink  ; that  is,  the  internal 
fpedtrum  was  pink,  and  the  external  one  green.  All  the  fame 
appearances  occurred  when  the  pink  paper  was  laid  on  a black 
Ini': 
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b.  Vfhen  fix  inches  fquare  of  deep  violet  polifned  paper  were 
viewed  on  a foot  fquare  of  white  writing  paper,  the  internal 
fpedtrum  was  yellow,  being  the  reverfe  fpedtrum  of  the  violet 
paper,  and  the  external  one  was  violet,  being  the  diredl  fpedtrum 
of  the  violet  paper. 

c.  When  fix  inches  fquare  of  pink  paper  were  viewed  on  a 
foot  fquare  of  blue  paper,  the  internal  fpedtrum  was  blue,  and 
the  external  fpedtrum  was  pink  ; that  is,  the  internal  one  was 
the  direct  fpedtrum  of  the  external  objedt,  and  the  external  one 
was  the  diredt  fpedtrum  of  the  internal  object,  inftead  of  their 
being  each  the  reverfe  fpedtrum  of  the  objects  they  belong- 
ed to. 

d.  When  fix  inches  fquare  of  blue  paper  were  viewed  on  a 
foot  fquare  of  yellow  paper,  the  interior  fpedtrum  became  a bril- 
liant yellow,  and  the  exterior  one  a brilliant  blue.  The  vivaci- 
ty of  the  fpectra  was  owing  to  their  being  excited  both  by  the 
ftimulus  of  the  interior  and  exterior  objects  ; fo  that  the  interi- 
or yellow  fpedtrum  was  both  the  reverfe  fpedtrum  of  the  blue 
paper,  and  the  diredt  one  of  the  yellow  paper  ; and  the  exteri- 
or blue  fpedtrum  was  both  the  reverfe  fpedtrum  of  the  yellow 
paper,  and  the  diredt  one  of  the  blue  paper. 

e.  When  the  internal  area  was  only  a fquare  half-inch  of  red 
paper,  laid  on  a fquare  foot  of  dark  violet  paper,  the  internal 
fpedtrum  was  green,  with  a reddilh-blue  halo.  When  the  red 
internal  paper  was  two  inches  fquare,  the  internal  fpedtrum 
was  a deeper  green,  and  the  external  one  redder.  When  the 
internal  paper  was  fix  inches  fquare,  the  fpedtrum  of  it  became 
blue,  and  the  fpedtrum  of  the  external  paper  was  red. 

f.  When  a fquare  half-inch  of  blue  paper  was  laid  on  a fix- 
inch  fquare  of  yellow  paper,  the  fpedtrum  of  the  central  paper 
in  the  clofed  eye  was  yellow,  incircled  with  a blue  halo.  On 
looking  long  on  the  meridian  fun,  the  difk  fades  into  a pale  blue 
furrounded  with  a whitifh  halo. 

Thefe  circumftances,  though  they  very  much  perplexed  the 
experiments  till  they  were  inveftigated,  admit  of  a fatisfadtory 
explanation  ; for  while  the  rays  from  the  bright  internal  object: 
in  exp.  a.  fall  with  their  full  force  on  the  centre  of  the  retina, 
and,  by  fatiguing  that  part  of  it,  induce  the  reverfe  fpedtrum, 
many  fcattered  rays,  from  the  fame  internal  pink  paper,  fall  on 
the  more  external  parts  of  the  retina,  but  not  in  fuch  quantity 
as  to  occafion  much  fatigue,  and'hence  induce  the  diredt  fpec- 
trum  of  the  pink  colour  in  thofe  parts  of  the  eye.  The  fame  re- 
verfe and  diredt  fpedtra  occur  from  the  violet  paper  in  exp.  b.  : 
and  in  exp.  c.  the  fcattered  rays  from  the  central  pink  paper 
produce  a direct  fpedtrum  of  this  colour  on  the  external  parts 
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of  the  eye,  while  the  fcattered  rays  from  the  external  blue  paper 
produce  a diredt  fpedtrum  of  that  colour  on  the  central  part  of 
the  eye,  inftead  of  thefe  parts  of  the  retina  falling  reciprocally 
into  their  reverfe  fpedtra.  In  exp.  d.  the  colours  being  the  re- 
verie of  each  other,  the  fcattered  rays  from  the  exterior  object 
falling  on  the  central  parts  of  the  eye,  and  there  exciting  their 
direct  fpedtrum,  at  the  fame  time  that  the  retina  was  excited  in- 
to a reverfe  fpe&rum  by  the  central  object,  and  this  direct  and 
reverfe  fpedtrum  being  of  fimilar  colour,  the  fuperior  brilliancy 
of  this  fpectrum  was  produced.  In  exp.  e.  the  effect  of  various 
quantities  of  ftimulus  on  the  retina,  from  the  different  refpec- 
tive  fizes  of  the  internal  and  external  areas,  induced  a fpedtrum 
of  the  internal  area  in  the  centre  of  the  eye,  combined  of  the 
reverfe  fpedtrum  of  that  internal  area  and  the  direct  one  of  the 
external  area,  in  various  fhades  of  colour,  from  a pale  green  to 
a deep  blue,  with  fimilar  changes  in  the  fpeftrum  of  the  exter- 
nal area.  For  the  fame  reafons,  when  an  internal  bright  object 
was  final],  as  in  exp.  f inftead  of  the  whole  of  the  fpectrum  of 
the  external  object  being  reverfe  to  the  colour  of  the  internal 
object,  only  a kind  of  halo,  or  radiation  of  colour,  fimilar  to 
that  of  the  internal  object,  was  fpread  a little  way  on  the  exter- 
nal fpeiftrum.  For  this  internal  blue  area  being  fo  fmall,  the 
fcattered  rays  from  it  extended  but  a little  w’ay  on  the  image  of 
the  external  area  of  yellow  paper,  and  could  therefore  produce 
only  a blue  halo  round  the  yellow  fpe£trum  in  the  centre. 

If  any  one  fhould  fufpedt  that  the  fcattered  rays  from  the  ex- 
terior coloured  object  do  not  intermix  with  the  rays  from  the 
interior  coloured  objedt,  and  thus  aft'eCt  the  central  part  of  the 
eye,  let  him  look  through  an  opaque  tube,  about  two  feet  in 
length,  and  an  inch  in  diameter,  at  a coloured  wall  of  a room 
with  one  eye,  and  with  the  other  eye  naked  ; and  he  will  find, 
that  by  fhulting  out  the  lateral  light,  the  area  of  the  wall  feen 
through  a tube  appears  as  if  illuminated  by  the  funlhine,  com- 
pared with  the  other  parts  of  it;  from  whence  arii'es  the  ad- 
vantage of  looking  through  a dark  tube  at  diftant  paintings. 

Hence  wre  may  fafely  deduce  the  following  rules  to  deter- 
mine before-hand  the  colours  of  all  fpeftra.  i.  The  diretft 
fpedtrum  without  any  lateral  light  is  an  evanefcent  reprefenta- 
rion  of  its  object  in  the  unfatigued  eye.  2.  With  fome  lateral 
light  it  becomes  of  a colour  combined  of  the  diredt  fpeftrum 
of  the  central  object,  and  of  the  circumjacent  objects,  in  pro- 
portion to  their  refpective  quantity  and  brilliancy.  3.  The  re- 
verfe fpectrum  without  lateral  light  is  a representation  in  the 
fatigued  eye  of  the  form  of  its  objects,  with  iuch  a colsur  as 
would  be  produced  by  all  the  primary  colours,  except  that  of  the 
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objefl.  4.  with  lateral  light  the  colour  is  compounded  of  the 
reverfe  fpeflrum  of  the  central  object,  and  the  direct  fpeflrum 
of  the  circumjacent  objedls,  in  proportion  to  their  relpeflive 
quantity  and  brilliancy. 

2.  Variation  and  vivacity  of  the  fpeBra  occafioned  by  extraneous 

light. 

The  reverfe  fpeflrum,  as  has  been  before  explained,  is  fimi- 
lar  to  a colour,  formed  by  a combination  of  all  the  primary 
colours,  except  that  with  which  the  eye  has  been  fatigued  in 
making  the  experiment ; fo  the  reverfe  fpeflrum  of  red  is  fucli 
a green  as  would  be  produced  by  a combination  of  all  the  other 
prifmatic  colours.  Now  it  mull  be  obferved,  that  this  reverie 
fpedlrum  of  red  is  therefore  the  direfl  fpeflrum  of  a combina- 
tion of  all  the  other  prifmatic  colours,  except  the  red  ; whence, 
on  removing  the  eye  from  a piece  of  red  filk  to  a fheet  of  white 
paper,  the  green  fpeflrum  which  is  perceived,  may  either  be 
called  the  reverfe  fpeflrum  of  the  red  filk,  or  the  direfl  fpec- 
trum  of  all  the  rays  from  the  white  paper,  except  the  red  •,  for 
in  truth  it  is  both.  Hence  we  fee  the  reafon  why  it  is  not  eafy 
to  gain  a direfl  fpeflrum  of  any  coloured  objeft  in  the  day- 
time, where  there  is  much  lateral  light,  except  of  very  bright 
objedls,  as  of  the  fetting  fun,  or  by  looking  through  an  opaque 
tube;  becaufe  the  lateral  external  light  falling  alfo  on  the  cen- 
tral part  of  the  retina,  contributes  to  induce  the  reverfe  fpec- 
trum, which  is  at  the  fame  time  the  direfl  fpeflrum  of  that  lat- 
eral light,  dedufling  only  the  colour  of  the  central  objefl  which 
we  have  been  viewing.  And  for  the  fame  reafon,  it  is  difficult 
to  gain  the  reverfe  fpedlrum,  where  there  is  no  lateral  light  to 
contribute  to  its  formation.  Thus,  in  looking  through  an  opaque 
tube  on  a yellow  wall,  and  clofing  my  eve,  without  admitting 
any  lateral  light,  the  fpeflra  were  all  at  firfl  yellow  ; but  at 
length  changed  into  blue.  And  on  looking  in  the  lame  man- 
ner on  red  paper,  I did  at  length  get  a green  fpeflrum  ; but 
they  wei'e  all  at  firft  red  ones  : and  the  fame  after  looking  at  a 
candle  in  the  night. 

The  reverfe  fpeflrum  was  formed  with  greater  facility  when 
the  eye  was  thrown  from  the  objefl  on  a Iheet  of  white  paper, 
or  when  light  was  admitted  through  the  clofed  eyelids  ; becaufe 
not  only  the  fatigued  part  of  the  retina  was  inclined  fpontane- 
oufly  to  fall  into  motions  of  a contrary  direflion  ; but  being 
Hill  fenfible  to  all  other  rays  of  light  except  that  with  which  ic 
was  lately  fatigued,  was  by  thefe  rays  (limulated  at  the  fame 
time  into  thofe  motions  which  form  the  reverfe  fpeflrum. 

Hence, 
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Hence,  when  the  reverfe  fpedrum  of  any  colour  became  faint, 
it  was  wonderfully  revived  by  admitting  more  light  thrdugh  the 
eyelids,  by  removing  the  hand  from  before  them  : and  hence, 
on  covering  the  clofed  eyelids,  the  fpedrum  would  often  ceafe 
for  a time,  till  the  retina  became  fenfible  to  the  ftimulus  of  the 
fmaller  quantity  of  light,  and  then  it  recurred.  Nor  was  the 
fpedrum  only  changed  in  vivacity,  or  in  degree,  by  this  admif- 
fion  of  light  through  the  eyelids  ; but  it  frequently  happened, 
after  having  viewed  bright  objeds,  that  the  fpedrum  in  the 
doled  and  covered  eye  was  changed  into  a third  fpedrum,  when 
light  was  admitted  through  the  eyelids  : which  third  fpedrum 
was  compofed  of  fuch  colours  as  could  pafs  through  the  eyelids, 
except  thofe  of  the  objed.  Thus,  when  an  area  of  half  an  inch 
diameter  of  pink  paper  was  viewed  on  a Iheet  of  white  paper  in 
the  funfhine,  the  fpedrum  with  clofed  and  covered  eyes  was 
green  ; but  on  removing  the  hands  from  before  the  clofed  eye- 
lids, the  fpedrum  became  yellow,  and  returned  inftantly  again 
to  green,  as  often  as  the  hands  were  applied  to  cover  the  eye- 
lid", or  removed  from  them  : for  the  retina  being  now  infenfible 
to  red  light,  the  yellow  rays  palling  through  the  eyelids  in  great- 
er quantity  than  the  other  colours,  induced  a yellow  fpedrum  ; 
whereas  if  the  fpedrum  was  thrown  on  white  paper,  with  the 
eyes  open,  it  became  only  a lighter  green. 

Though  a certain  quantity  of  light  facilitates  the  formation  of 
the  reverie  fpedrum,  a greater  quantity  prevents  its  formation, 
as  the  more  powerful  ftimulus  excites  even  the  fatigued  parts  of 
the  eye  into  addon  ; otherwife  we  ftiould  fee  the  fpedrum  of 
the  Jaft  viewed  objed  as  often  as  we  turn  our  eyes.  Hence 
the  reverfe  fpedra  are  bell  feen  by  gradually  approa.ching  the 
hand  near  the  clofed  eyelids  to  a certain  diftance  only,  which 
muft  be  varied  with  the  brightnefs  of  the  day,  or  the  energy  of 
the  fpedrum.  Add  to  this,  that  all  dark  fpedr3,  as  black,  blue, 
or  green,  if  light  be  admitted  through  the  eyelids,  after  they 
have  been  fome  time  covered,  give  reddilh  fpedra,  for  the  rea- 
fons  given  in  Sed.  III.  Exp.  1. 

From  thefe  c’rcumftances  of  the  extraneous  light  coinciding 
with  the  fpontaneous  efforts  of  the  fatigued  retina  to  produce  a 
reverfe  fpedrum,  as  was  obferved  before,  it  is  not  eafy  to  gain 
a dired  fpedrum,  except  of  objeds  brighter  than  the  ambient 
light ; fuch  as  a candle  in  the  night,  the  fetting  fun,  or  viewing 
a bright  objed  through  an  opaque  tube  ; and  then  the  reverie 
fpedrum  is  inftantaneoufly  produced  by  the  admiffion  of  fome 
external  light ; and  is  as  inftantly  converted  again  to  the  direct 
fpedrum  by  the  exclufion  of  it.  Thus,  on  looking  at  the  id- 
ting  fun,  on  doling  the  eyes,  and  covering  them,  a yellow  fpec  - 
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trum  is  feen,  which  is  the  diredt  fpedtrum  of  the  fetting  fun  ; 
but  on  opening  the  eyes  on  the  iky,  the  yellow  fpedtrum  is  im- 
mediately changed  into  a blue  one,  which  is  the  reverfe  fpec- 
trum  of  the  yellow  fun,  or  the  direct  fpedtrum  of  the  blue  iky, 
or  a combination  of  both.  And  this  is  again  transformed  into 
a yellow  one  on  clofing  the  eyes,  and  fo  reciprocally,  as  quick 
as  the  motions  of  the  opening  and  clofing  eyelids.  Hence, 
when  Mr.  Melvill  obferved  the  fcintillations  of  the  ftar  Sirius  to 
be  fometimes  coloured,  thefe  were  probably  the  direct  fpedtrum 
of  the  blue  Iky  on  the  parts  of  the  retina  fatigued  by  the  white 
light  of  the  ftar.  (Elfays  Phyfical  and  Literary,  p.  81.  V.  2.) 

When  a diredt  fpedtrum  is  thrown  on  colours  darker  than 
itfelf,  it  mixes  with  them  ; as  the  yellow  fpedtrum  of  the  fet- 
ting fun,  thrown  on  the  green  grafs,  becomes  a greener  yellow. 
But  when  a diredt  fpedtrum  is  thrown  on  colours  brighter  than 
itfelf,  it  becomes  inftantly  changed  into  the  reverfe  fpedtrum, 
which  mixes  with  thofe  brighter  colours.  So  the  yellow  fpec- 
trum  of  the  fetting  fun  thrown  on  the  luminous  Iky  becomes 
blue,  and  changes  with  the  colour  or  brightnefs  of  the  clouds 
on  which  it  appears.  But  the  reverfe  fpedtrum  mixes  with  ev- 
ery kind  of  colour  on  which  it  is  thrown,  whether  brighter  than 
itfelf  or  not : thus  the  reverfe  fpedtrum,  obtained  by  viewing  a 
piece  of  yellow  filk,  when  thrown  on  white  paper,  was  a lucid 
blue  green  ; when  thrown  on  black  Turkey  leather,  becomes  a 
deep  violet.  And  the  fpedtrum  of  blue  filk,  thrown  on  white 
paper,  was  a light  yellow  ; on  black  filk  was  an  obfcure  orange  •, 
and  the  blue  fpedtrum,  obtained  from  orange-coloured  filk, 
thrown  on  yellow,  became  a green. 

In  thefe  cafes  the  retina  is  thrown  into  adtivity  or  fenfatioft 
by  the  llimulus  of  external  colours,  at  the  fame  time  that  it  con- 
tinues the  activity  or  fenfation  which  forms  the  fpedtra  ; in  the 
fame  manner  as  the  prifmatic  colours,  painted  on  a whirling 
top,  are  feen  to  mix  together.  When  thefe  colours  of  external 
objedts  are  brighter  than  the  diredt  fpedtrum  which  is  thrown 
upon  them,  they  change  it  into  ,the  reverfe  fpedtrum,  like  the 
admifiion  of  external  light  on  a direct'  fpedtrum,  as  explained 
above.  When  they  are  darker  than  the  diredt  fpedtrum,  they 
mix  it,  their  weaker  ftimulus  being  infufficient  to  induce  the  re- 
verfe fpedtrum. 

3.  V aviation  of  fpedlra  in  refpecl  to  number , and  figure,  and  re- 

mijfion. 

When  we  look  long  and  attentively  at  any  objedt,  the  eye  can- 
pot  always  be  kept  entirely  motionlefs  ; hence,  on  infpedting  a 

circular 
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circular  area  of  red  filk  placed  on  white  paper,  a lucid  crefcent 
or  edge  is  feen  to  librate  on  one  fide  or  other  of  the  red  circle  : 
for  the  exterior  parts  of  the  retina  fometimes  falling  on  the  edge 
of  the  central  filk,  and  fometimes  on  the  white  paper,  are  lefs 
fatigued  with  red  light  than  the  central  part  of  the  retina,  which 
is  conftantly  expofed  to  it  ; and  therefore,  when  they  fall  on  the 
edge  of  the  red  filk,  they  perceive  it  more  vividly.  Afterwards, 
when  the  eye  becomes  fatigued,  a green  fpe&rum  in  the  form 
of  a crefcent  is  feen  to  librate  on  one  fide  or  other  of  the  central 
circle,  as  by  thcunfteadinefs  of  the  eye  a part  of  the  fatigued 
retina  falls  on  the  white  paper ; and  as  by  the  increafing  fatigue 
of  the  eye  the  central  part  of  the  filk  appears  paler,  the  edge  on 
which  the  unfatigued  part  of  the  retina  occafionally  falls  will  ap- 
pear of  a deeper  red  than  the  original  filk,  becaufe  it  is  com- 
pared with  the  pale  internal  part  of  it.  M.  de  BufFon  in  mak- 
ing this  experiment  obferved,  that  the  red  edge  of  the  filk  was 
nor  only  deeper  coloured  than  the  original  filk  j but,  on  his  re- 
treating a little  from  it,  it  became  oblong,  and  at  length  divided 
into  two,  which  mull  have  been  owing  to  his  obferving  it  either 
before  or  behind  the  point  of  interfecdion  of  the  two  optic  ax- 
ifes.  Thus,  if  a pen  is  held  up  before  a diftant  candle,  when 
we  look  intenfely  at  the  pen  two  candles  are  feen  behind  it  •, 
when  we  look  intenfely  at  the  candle  two  pens  are  feen.  If 
the  fight  be  unfteady  at  the  time  of  beholding  the  fun,  even 
though  one  eye  only  be  ufed,  many  images  of  the  fun  will  ap- 
pear, or  luminous  lines,  when  the  eye  is  clofed.  And  as  fome 
parts  of  thefe  will  be  more  vivid  than  others,  and  fome  parts  of 
them  will  be  produced  nearer  the  centre  of  the  eye  than  others, 
thefe  will  difappear  fooner  than  the  others  ; and  hence  the  num- 
ber and  fhape  of  thefe  fpeclra  of  the  fun  will  continually  vary, 
as  long  as  they  exift.  The  caufe  of  fome  being  more  vivid  than 
others,  is  the  unfleadinefs  of  the  eye  of  the  beholder,  fo  that 
fome  parts  of  the  retina  have  been  longer  expofed  to  the  fun- 
beams.  That  fome  parts  of  a complicated  fpeclrum  fade  and 
return  before  other  parts  of  it,  the  following  experiment  evinces. 
Draw  three  concentric  circles  ; the  external  one  ari  inch  and  a 
half  in  diameter,  the  middle  one  an  inch,  and  the  internal  one 
half  an  inch  ; colour  the  external  and  internal  areas  blue,  and 
the  remaining  one  yellow,  as  in  Fig.  4.  ; after  having  looked 
about  a minute  on  the  centre  of  thefe  circles,  in  a bright  light, 
the  fpeclrum  of  the  external  area  appears  firft  in  the  doled  eye, 
then  the  middle  area,  and  laftly  the  central  one  5 and  then  the 
central  one  difappears,  and  the  others  in  inverted  order.  Ir  con- 
centric circles  of  more  colours  are  added,  it  produces  the  beau- 
tiful ever  changing  fpeclrum  in  Sefl.  I.  Exp.  2. 


From 
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From  hence  it  would  feem,  that  the  centre  of  the  eye  produ- 
ces quicker  remifiions  of  fpedra,  owing  perhaps  to  its  greater 
fenfibility  ; that  is  to  its  more  energetic  exertions.  Thefe  re- 
miffions  of  fpedra  bear  fome  analogy  to  the  tremors  of  the 
hands,  and  palpitations  of  the  heart,  of  weak  people  : and  per- 
haps a criterion  of  the  ftrength  of  any  mufcle  or  nerve  may  be 
taken  from  the  time  it  can  be  continued  in  exertion. 

4.  Variation  of  fpeclra  in  refpeEl  to  brilliancy  ; the  vifibility  of  the 
circulation  of  the  blood  in  the  eye. 

1.  The  meridian  or  evening  light  makes  a difference  in  the 
colours  of  fome  fpedra  ; for  as  the  fun  defcends,  the  red  rays, 
which  are  lefs  refrangible  by  the  convex  atmofphere,  abound  in 
'great  quantity.  Whence  the  fpedrum  of  the  light  parts  of  a 
window  at  this  time,  or  early  in  the  morning,  is  red  ; and  be- 
comes blue  either  a little  later  or  earlier  ; and  white  in  the  me- 
ridian day  ; and  is  alfo  variable  from  the  colour  of  the  clouds 
or  fky  which  are  oppofed  to  the  window. 

2.  All  thefe  experiments  are  liable  to  be  confounded,  if  they 
are  made  too  foon  after  each  other,  as  the  remaining  fpedrum 
will  mix  with  the  new  ones.  This  is  a very  troublefome  cir- 
cumftance  to  painters,  who  are  obliged  to  look  long  upon  the 
fame  colour ; and  in  particular  to  thofe  whofe  eyes,  from  natur- 
al debility,  cannot  long  continue  the  fame  kind  of  exertion. 
For  the  fame  reafon,  in  making  thefe  experiments,  the  refult  be- 
comes much  varied  if  the  eyes,  after  viewing  any  object,  are  re- 
moved on  other  objeds  for  but  an  inftant  of  time,  before  we 
clofe  them  to  view  the  fpedrum  ; for  the  light  from  the  objed, 
of  which  we  had  only  a tranfient  view,  in  the  very  time  of  do- 
ling our  eyes  ads  as  a ftimulus  on  the  fatigued  retina  ; and  for 
a time  prevents  the  deiired  fpedrum  from  appearing,  or  mixes 
its  own  fpedrum  with  it.  Whence,  after  the  eyelids  are  clofed, 
either  a dark  field,  or  fome  unexpeded  colours;  are  beheld  for  a 
few  feconds,  before  the  defired  fpedrum  becomes  diftindly  vifible. 

3.  The  length  of  time  taken  up  in  viewing  an  objed,  of 

which  we  are  to  obferve  the  fpedrum,  makes  a great  difference- 
in  the  appearance  of  the  fpedrum,  not  only  in  its  vivacity,  but 
in  its  colour  ; as  the  dired  fpedrum  of  the  central  objed,  or  of 
the  circumjacent  ones,  and  alfo  the  reverfe  fpedra  of  both,  with 
their  various  combinations,  as  well  as  the  time  of  their  duration 
in  the  eye,  and  of  their  remiffions  or  alterations,  depend  upon 
the  degree  of  fatigue  the  retina  is  fubjeded  to.  The  Chevalier 
d’Arcy  con  (traded  a machine  by  which  a coal  of  fire  was 
whirled  rouaid  in  the  dark,  and  found,  that  when  a luminous 
' bodv 
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body  made  revolution  in  eight  thirds  of  time,  is  prefented  to  the 
eye  a complete  circle  of  fire  ; from  whence  he  concludes,  that 
the  imprelfion  continues  on  the  organ  -about  the  feventh  part  of 
a fecond.  (Mem.  de  l’Acad.  des  Sc.  1765.)  This,  however, 
is  only  to  be  confidered  as  the  fhorteft  time  of  the  duration  of 
thefe  dirett  fpectra  ; fince  in  the  fatigued  eye  both  the  direct 
and  reverfe  fpectra,  with  their  intermiflions,  appear  to  take  up 
many  feconds  of  time,  and  feem  very  variable  in  proportion  to 
the  circum fiances  of  fatigue  or  energy. 

4.  It  fometimes  happens,  if  the  eyeballs  have  been  rubbed 
hard  with  the  fingers,  that  lucid  fparks  are  ieen  in  quick  mo- 
tion amidft  the  fpectrum  we  are  attending  to.  This  is  fimilar 
to  the  flafhes  of  fire  from  a broke  on  the  eye  in  fighting,  and  is 
refembled  by  the  warmth  and  glow,  which  appears  upon  the  thin 
after  friction,  and  is  probably  owing  to  an  acceleration  of  the  ar- 
terial blood  into  the  vefiels  emptied  by  the  previous  preiTure.  By 
being  accufiomed  to  obferve  fuch  fmall  fenfations  in  the  eye,  it 
is  eafy  to  fee  the  circulation  of  the  blood  in  this  organ.  I have 
attended  to  this  frequently,  when  I have  obferved  my  eyes  more 
than  commonly  fenfible  to  other  fpeflra.  The  circulation  may 
be  feen  either  in  both  eyes  at  a time,  or  only  in  one  of  them  ; 
for  as  a certain  quantity  of  light  is  necefiary  to  produce  this 
curious  phenomenon,  if  one  hand  be  brought  nearer  the  clo- 
fed  eyelids  than  the  other,  the  circulation  in  that  eye  will  for  a 
time  difappear.  For  the  eafier  viewing  the  circulation,  it  is 
fometimes  necefiary  to  rub  the  eyes  with  a certain  degree 
of  force  after  they  are  clofed,  and  to  hold  the  breath  rather 
longer  than  is  agreeable,  which,  by  accumulating  more  blood 
in  the  eye,  facilitates  the  experiment  •,  but  in  general  it  may  be 
feen  diftindily  after  having  examined  other  fpeClra  with  your 
back  to  the  light  till  the  eyes  become  weary  ; then  having  cover- 
ed .your  clofed  eyelids  for  half  a minute,  till  the  lpeffrum  is  fa- 
ded away  which  you  were  examining,  turn  your  face  to  the  light, 
and  removing  your  hands  from  the  eyelids,  by  and  by  again 
(hade  them  a little,  and  the  circulation  becomes  curioufiy  diftin£t. 
The  ftreams  of  blood  are  however  generally  feen  to  unite, 
which  (hews  it  to  be  the  venous  circulation,  owing,  I fuppofe, 
to  the  greater  opacity  of  the  colour  of  the  blood  in  thefe  vefiels  ; 
for  this  venous  circulation  is  alfo  much  more  eafily  feen  by  the 
microfcope  in  the  tail  of  a tadpole. 

< . Variation  of  fpeElra  in  refpefl  to  diflin  chiefs  and fze  j wot/:  a new 
way  of  magni  fying  objects.  , 

5.  It  was  before  obferved,  that  when  the  two  colours  viewed 

together 
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together  were  oppofite  to  each  other,  as  yeHow  and  blue,  red 
and  green,  &c.  according  to  the  table  of  reflexions  and  tranfmif- 
fions  of  light  in  Sir  Ifaac  Newton’s  Optics,  B.  II.  Fig.  3.  the 
fpeXra  of  thofe  colours  were  of  all  others  the  moll  brilliant,  and 
belt  defined ; becaufe  they  were  combined  of  the  reverfe  fpec- 
trum  of  one  colour,  and  of  the  direX  fpeXrum  of  the  other. 
Hence,  in  books  printed  with  fmall  types,  or  in  the  minute  grad- 
uation of  thermometers,  or  of  clock-faces,  which  are  to  be  feert 
at  a diftance,  if  the  letters  or  figures  are  coloured  with  orange, 
and  the  ground  with  indigo  ; or  the  letters  with  red,  and  the 
ground  with  green  ; or  any  other  lucid  colour  is  ufed  for  the 
letters,  the  fpeXrum  of  which  is  fimilar  to  the  colour  of  the 
ground  ; fuch  letters  will  be  feen  much  more  diftinXly,  and 
with  lefs  confufion,  than  in  black  or  white  : for  as  the  fpeXrum  of 
the  letter  is  the  fame  colour  with  the  ground  on  which  they  are 
feen,  the  unfteadinefs  of  the  eye  in  long  attending  to  them  will 
not  produce  coloured  lines  by  the  edges  of  the  letters,  winch  is 
the  principal  caufe  of  their  confufion.  The  beauty  of  colours 
lying  in  vicinity  to  each  other,  whofe  fpeXra  are  thus  recipro- 
cally fimilar  to  each  colour,  is  owing  to  this  greater  eafe  that 
the  eye  experiences  in  beholding  them  diftinXly  ■,  and  it  is  prob- 
able, in  the  organ  of  hearing,  a fimilar  circumftance  may  confti- 
tute  the  pleafure  of  melody.  Sir  Ifaac  Newton  obferves,  that 
gold  and  indigo  were  agreeable  when  viewed  together  ; and 
thinks  there  may  be  fome  analogy  between  the  fenfations  of  light 
and  found.  (Optics,  Qu.  14.) 

In  viewing  the  fpeXra  of  bright  objeXs,  as  of  an  area  of  red 
filk  of  half  an  inch  diameter  on  white  paper,  it  is  eafy  to  mag- 
nify it  to  tenfold  its  fize  : for  if,  when  the  fpeXrum  is  formed, 
you  ftill  keep  your  eye  fixed  on  the  filk  area,  and  remove  it  a 
few  inches  further  from  you,  a green  circle  is  feen  round  the 
red  filk  •,  for  the  angle  now  fubtended  bv  the  filk  is  lefs  than 
it  was  when  the  fpeXrum  was  formed,  but  that  of  the  fp  eel  rum 
continues  the  fame,  and  our  imagination  places  them  at  the 
fame  diftance.  Thus  when  you  view  a fpeXrum  on  a iheet  of 
white  paper,  if  you  approach  the  paper  to  the  eye,  you  may  di- 
minish it  to  a point  ; and  if  the  paper  is  made  to  recede  from 
the  eye,  the  fpeXrum  will  appear  magnified  in  proportion  to  the 
diftance. 

I was  furprifed,  and  agreeably  amufed,  with  the  following  ex- 
periment. J covered  a paper  about  four  inches  fquare  with 
yellow,  and  with  a pen  filled  with  a blue  colour  wrote  upon  the 
middle  of  it  the  word  BANKS  in  capitals,  as  in  fig.  5,  and  fit- 
ting with  my  back  to  the  fun,  fixed  my  eyes  for  a minute  exaXlv 
on  the  centre  of  the  letter  N in  the  middle  of  the  word  5 after 
Vol.  I.  M Mm  ' clofinar 
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clofing  my  eyes,  and  {hading  them  fomewhat  with  my  hand, 
the  word  was  diftincHy  leen  in  the  fpeftrum  in  yellow  letters 
on  a blue  field  ; and  then,  on  opening  my  eyes  on  a yellowilh 
wall  at  twenty  feet  diftance,  the  magnified  name  of  BANKS 
appeared  written  on  the  wall  in  golden  characters. 

6.  Gonclufion. 

It  w^as  obferved  by  the  learned  M.  Sauvages  (Nofol.  Method. 
Cl.  VIII.  Ord.  i.)  that  the  pulfations  of  the  optic  artery  might 
be  perceived  by  looking  attentively  on  a white  wall  well  illumin- 
ated. A kind  of  net- work,  darker  than  the  other  parts  of  the 
wall,  appears  and  vanifhes  alternately  with  every  pulfation. 
This  change  of  the  colour  of  the  wall  he  well  afcribes  to  the 
compreihon  of  the  retina  by  the  diaftole  of  the  artery.  The  va- 
rious colours  produced  in  the  eye  by  the  preflure  of  the  finger, 
or  by  a ftroke  on  it,  as  mentioned  by  Sir  Ifaac  Newton,  feem 
likewife  to  originate  from  the  unequal  preflure  on  various  parts 
of  the  retina.  Now  as  Sir  Ifaac  Newton  has  {hewn,  that  all 
the  different  colours  are  reflected  or  tranfmitted  by  the  laminse 
of  foap  bubbles,  or  of  air,  according  to  their  different  thicknefs 
or  thinnefs,  is  it  not  probable,  that  the  effe£t  of  the  activity  of  the 
retina  may  be  to  alter  its  thicknefs  or  thinnefs,  fo  as  better  to 
adapt  it  to  reflect!  or  tranfmit  the  colours  which  ftimulate  it  into 
acftion  ? May  not  mufcular  fibres  exift  in  the  retina  for  this  pur- 
pofe,  which  may  be  lefs  minute  than  the  locomotive  mufclesof  mi- 
crofcopic  animals  ? May  not  thefe  mufcular  actions  of  the  ret- 
ina conftitute  the  fenfation  of  light  and  colours  ; and  the  volun- 
tary repetitions  of  them,  when  the  obje£t  is  withdrawn,  confti- 
tute our  memory  of  them  ? And  laftly,  may  not  the  laws  of  the 
fenfations  of  light,  here  inveftigated,  be  applicable  to  all  our  oth- 
er fenfes,  and  much  contribute  to  elucidate  many  phenomena  of 
animal  bodies  both  in  their  healthy  and  difeafed  ftate  ; and  thus 
render  this  inveftigation  well  worthy  the  attention  of  the  phyli- 
cian,  the  metaphysician,  and  the  natural  philofopher  ? 

November  i,  1785. 

Dum,  I.iber  i aftra  petis  volitans  trepidantibus  alis, 

Irruis  immemori,  parvula  gutta,  mari. 

Me  quoque,  me  currente  rota  revolubilis  stas 
Volverit  in  tenebras,— i,  Liber,  ipfe  fequor. 
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PART  III. 

CONTAINING 

THE  ARTICLES  OF  THE  MATERIA  MEDICA, 


WITH  AN  ACCOUNT  OF  THE 


OPERATION  OF  MEDICINES. 


IN  VIVUM  CORPUS 
AGUNT  MEDICAMENTA, 


PREFACE. 


The  Materia  Medic  a includes  all  thofe  fubftan- 
ces,  which  may  contribute  to  the  reftoration  of  health. 
Thefe  may  be  conveniently  diftributed  under  feven  ar- 
ticles according  to  the  diverftty  of  their  operations. 

1.  Nutrientia,  or  thofe  things  which  preferve 
in  their  natural  ftate  the  due  exertions  of  all  the  irrita- 
tive motions. 

2.  Incitantia,  or  thofe  things  which  increafe  the 
exertions  of  all  the  irritative  motions. 

3.  Secernentia,  or  thofe  things  which  increafe 
the  irritative  motions,  which  conftitute  fecretion. 

4.  Sorbentia,  or  thofe  things  which  increafe  the 
irritative  motions,  which  conftitute  abforption. 

5.  Invertentia,  or  thofe  things  which  invert  the 
natural  order  of  the  fucceffive  irritative  motions. 

6.  Revertentia,  or  thofe  things  which  reftore 
the  natural  order  of  the  inverted  irritative  motions. 


7.  Torpentia, 
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7.  Torpentia,  thofe  things  which  diminifh  the 
exertions  of  all  the  irritative  motions. 

It  is  necefiary  to  apprize  the  reader,  that  in  the 
following  account  of  the  virtues  of  Medicines  their 
ufual  dofes  are  always  fuppofed  to  be  exhibited ; and 
the  patient  to  be  expofed  to  the  degree  of  exterior 
heat,  which  he  has  been  accuflomed  to,  (where  the 
contrary  is  not  mentioned),  as  any  variation  of  either  of 
thefe  circumftances  varies  their  effects. 
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ARTICLES 


OF  THE 

MATERIA  MEDIC  A. 


Art.  I. 

NUTRIENTIA. 


1.  i.  Those  things,  which  preferve  in  the  natural  Hate  the 
due  exertions  of  all  the  irritative  motions,  are  termed  nutrien- 
tia  ; they  produce  the  growth,  and  reftore  the  wafte,  of  the  fyf- 
tem.  Thefe  confift  of  a variety  of  mild  vegetable  and  animal 
fubftances,  water,  and  air. 

2.  Where  ftronger  ftimuli  have  been  long  ufed,  they  become 
neceffary  for  this  purpofe,  as  muftard,  fpice,  fait,  beer,  wine, 
vinegar,  alcohol,  opium.  Which  however,  as  they  are  unnat- 
ural ftimuli,  and  difficult  to  manage  in  refpedt  to  quantity,  are 
liable  to  fhorten  the  fpan  of  human  life,  fooner  rendering  the 
fyftem  incapable  of  being  ftimulated  into  adtion  by  the  nutrien- 
tia.  See  Seel.  XXXVII.  4.  On  the  fame  account  life  is  ffiort- 
er  in  warmer  climates  than  in  more  temperate  ones. 

II.  Observations  on  the  Nutrientia. 

I.  1.  The  fleffi  of  animals  contains  more  nouriffiment,  and 
ftimulates  our  abforbent  and  fecerning  vefl'els  more  powerfully, 
than  the  vegetable  productions,  which  we  ufe  as  food  •,  for  the 
carnivorous  animals  can  fall  longer  without  injury  than  the 
graminivorous  ; and  we  feel  ourfelves  warmer  and  ftronger  af- 
ter a meal  of  fleffi  than  of  grain.  Hence  in  difeafes  attended  with 
cold  extremities  and  general  debility  this  kind  of  diet  is  prefer- 
red ; as  in  rickets,  dropfy,  fcrofula,  and  in  hyfteric  and  hypochon- 
driac cafes,  and  to  prevent  the  returns  of  agues.  Might  not 
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flefli  in  fniall  quantities  bruifed  to  a pulp  be  more  advantageouf- 
ly  ufed  in  fevers  attended  with  debility  than  vegetable  diet  ? 

That  flelh,  which  is  of  the  darkeft  colour,  generally  contains 
more  nourifhment,  and  ftimulates  our  veflels  more  powerfully, 
than  the  white  kinds.  The  flefli  of  the  carnivorous  and  pifciv- 
orous  animals  is  fo  flimulating,  that  it  feldom  enters  into  the 
food  of  European  nations,  except  the  fwine,  the  Soland  goofe 
(Pelicanus  Baflanus),  and  formerly  the  fwan.  Of  thefe  the 
fwine  and  the  fwan  are  fed  previoufly  upon  vegetable  aliment  ; 
and  the  Soland  goofe  is  taken  in  very  finall  quantity,  only  as  a 
whet  to  the  appetite.  Next  to  thefe  are  the  bird;-,  that  feed  up- 
on infecfs,  which  are  perhaps  the  molt  flimulating  and  tire  moft 
nutritive  of  our  ufual  food. 

It  is  faid  that  a greater  quantity  of  volatile  alkali  can  be  ob- 
tained from  this  kind  of  flefli,  to  which  has  been  afcribed  its 
flimulating  quality.  But  it  is  more  probable,  that  freflr  flefli 
contains  only  the  elements  of  volatile  alkali. 

2.  Next  to  the  dark  coloured  flefh  of  animals,  the  various  tribes 
of  fliell-fifh  feem  to  claim  their  place,  and  the  wholefome  kinds 
of  muflirooms,  which  muft  be  efleemed  animal  food,  both  for 
their  alkalefcent  tendency,  their  flimulating  quality ,and  the  quan- 
tity of  nourifhment,  which  they  afford  ; as  oyfters,  lobfters,  crab-  ■ 
fifh,  flirimps;  muflirooms  ; to  which  perhaps  might  be  added 
fome  of  the  fifh  without  fcales  ; as  the  eel,  barbolt,  tench,  fmelt, 
turbot,  turtle. 

The  flefli  of  many  kinds  of  fifh,  when  it  is  fuppofed  to  have 
undergone  a beginning  putrefaction,  becomes  luminous  in  the 
dark.  This  feems  to  fliew  a tendency  in  the  phofphorus  to  ef- 
cape,  and  combine  with  the  oxygen  of  the  atmofphere ; and 
would  hence  fliew,  that  this  kind  of  flefh  is  not  fo  perfeftl.y  an- 
imalized  as  thofe  before  mentioned.  This  light,  as  it  is  fre- 
quently feen  on  rotten  wood,  and  fometimes  on  veal,  which  has 
been  kept  too  long,  as  I have  been  told,  is  commonly  fuppofed 
to  have  its  caufe  from  putrefaction  ; but  is  neverthelefs  moft 
probably  of  phofphoric  origin,  like  that  feen  in  the  dark  on 
oyfter-fliells,  which  have  previoufly  been  ignited  and  afterwards 
expofed  to  the  funfliine,  and  on  the  Bolognian  ftone.  See  Bo- 
tan.  Card.  Vol.  I.  Cant.  I.  line  ?8  2,  the  note,  and  additional 
note  X. 

3.  The  flefli  of  young  animals,  as  of  lamb,  veal,  and  fucking- 
pigs,  fupplies  us  with  a ftill  lefs  flimulating  food.  The  broth 
of  thefe  is  faid  to  become  four,  and  continues  fo  a conflderabie 
time  before  it  changes  into  putridity  ; fo  much  does  their  flefli 
partake  of  the  chemical  properties  of  the  milk,  with  which  thefe 
animals  are  nouriflied. 
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4.  The  white  meats,  as  of  turkey,  partridge,  pheafant,  fowl, 
with  their  eggs,  feem  to  be  the  next  in  mildnefs ; and  hence  are 
generally  firft  allowed  to  convalefcents  from  inflammatory  dif- 
eafes. 

5.  Next  to  thofe  fhould  be  ranked  the  white  river- fifti,  which 
have  fcales,  as  pike,  perch,  gudgeon. 

II.  1 . Milk  unites  the  animal  with  the  vegetable  fource  of  our 
noarifhment,  partaking  of  the  properties  of  both.  As  it  con- 
tains fugar,  and  will  therefore  ferment  and  produce  a kind  of 
wine  or  fpirit,  which  is  a common  liquor  in  Siberia  ; or  will  run 
into  an  acid  by  Ample  agitation,  as  in  the  churning  of  cream  ; 
and  laftly,  as  it  contains  coagulable  lymph,  which  will  undergo 
the  procefs  of  putrefadlion  like  other  animal  fubftances,  as' in  old 
cheefe. 

2.  Milk  may  be  feparated  by  reft  or  by  agitation  into  cream  j 
butter,  butter-milk,  whey,  curd.  The  cream  is  eafier  of  digeftion 
to  adults,  becaufe  it  contains  lefs  of  the  coagulum  or  cheefy  part, 
and  is  alfo  more  nutritive.  Butter  ccnflfting  of  oil  between  an 
animal  and  vegetable  kind  contains  ftill  more  nutriment,  and  in 
its  recent  Hate  is  not  difficult  of  digeftion  if  taken  in  moderate 
quantity.  See  Art.  I.  2.  3.  2.  Buttermilk  if  it  be  not  bitter  is 
an  agreeable  and  nutritive  fluid;  if  it  be  bitter  it  has  fome  pu- 
trid parts  of  the  cream  in  it,  which  had  been  kept  too  long ; 
but  is  perhaps  not  lefs  wholefome  for  being  four  to  a certain 
degree  : as  the  inferior  people  in  Scotland  choofe  four  milk  in 
preference  to  flammed  milk  before  it  is  become  four.  Whey  is 
the  leaft  nutritive  and  eafieft  of  digeftion.  And  in  the  fpring 
of  the  year,  when  the  cows  feed  on  young  grafs,  it  contains  fo 
much  of  vegetable  properties,  as  to  become  a falutary  potation, 
when  drunk  to  about  a pint  every  morning,  to  thofe  who  du- 
ring the  winter  have  taken  too  little  vegetable  nouriffiment,  and 
who  are  thence  liable  to  biliou^  concretions. 

3.  Cheefe  is  of  various  kinds,  according  to  the  greater  or  let's 
quantity  of  cream,  which  it  contains,  and  according  to  its  age. 
Thofe  cheefes,  which  are  eafleft  broken  to  pieces  in  the  mouth, 
are  generally  eafleft  of  digeftion,  and  contain  molt  nutriment. 
Some  kinds  of  cheefe,  though  flow  of  digeftion,  are  alfo  flow  in 
changing  by  chemical  procefles  in  the  ftomach,  and  therefore 
will  frequently  agree  well  with  thofe,  who  have  a weak  digeftion  ; 
as  I have  feen  toafted  cheefe  vomited  up  a whole  day  after  it 
was  eaten  without  having  undergone  any  apparent  change,  or 
given  any  uneafinefs  to  the  patient.  It  is  probable  a portion  of 
fugar,  or  cf  animal  fat,  or  of  the  gravy  of  boiled  or  roafted  meat, 
mixed  with  cheefe  at  the  time  of  making  it,  might  add  to  its 
pleafant  and  nutritious  quality. 

Vol.  I.  N n n a,  The 
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4.  The  reafon  why  autumnal  milk  is  fo  much  thicker  or  co- 
agulaole  than  vernal  milit,  is  noteafy  to  underftand;  but  as  new 
milk  is  in  many  refpects  fimilar  to  chyle,  it  may  be  confidcred 
as  food  already  in  part  digefted  by  the  animal  it  is  taken  from, 
and  thence  fuppKes  a nutriment  of  eafy  digeftion.  As  it  requires 
to  be  curdled  by  the  gaftric  acid,  before  it  can  enter  the  lac- 
teals,  as  is  feen  in  the  ftomachs  of  calves,  it  feems  more  fuita- 
ble  to  children,  whofe  ftomachs  abound  more  with  acidity,  than 
to  adults  ; but  neverthelefs  fupplies  good  nourifnment  to  many 
of  the  latter,  and  particularly  to  thofe,  who  ufe  vegetable  food, 
and  whofe  ftomachs  have  not  been  much  accuftomed  to  the  un- 
natural ftimulus  of  fpice,  fait,  and  fpirit.  See  Clafs  I.  1.  2.  c. 

III.  1.  The  feeds,  roots,  leaves,  and  fruits  of  plants,  confti- 
fute  the  greateft  part  of  the  food  of  mankind  ; the  refpedtive 
quantities  of  nourifhment  which  thefe  contain,  may  perhaps  be 
efti mated  from  the  quantity  of  ftarch,  or  of  fugar,  they  can  be 
made  to  produce  : in  farinaceous  feeds,  the  mucilage  feems  grad- 
ually to  be  converted  into  ftarch,  while  they  remain  in  our  gra* 
navies  ; and  the  ftarch  by  the  germination  of  the  young  plant, 
as  in  making  malt  from  barley,  or  by  animal  digeftion,  is 
converted  into  fugar.  Hence  old  wheat  and  beans  contain 
more  ftarch  than  new  ; and  in  our  ftomachs  other  vegetable  and 
animal  materials  are  converted  into  fugar  ; which  conftitutes  in 
all  creatures  a part  of  their  chyle. 

Hence  it  is  probable,  that  fugar  is  the  mod  nutritive  part  of 
vegetables;  and  that  they  are  more  nutritive,  as  they  are  con- 
vtsrtible  >11  greater  quantity  into  fugar  by  the  power  of  digeftion  ; 
a , appears  from  fugar  being  found  in  the  chyle  of  all  animals, 
and  from  its  exifting  in  great  quantity  in  the  urine  of  patients 
m the  diabetes,  of  which  a curious  cafe  is  related  in  Seel.  XXIX. 
4,  where  a man  labouring  under  this  malady  ate  and  drank  an 
enormous  quantity,  and  fometimes  voided  fixteen  pints  of  water 
ir\a  day,  with  an  ounce  of  fugar  in  each  pint. 

The  nutritive  quality  of  fugar  is  not  only  (hewn  by  the  Haves 
in  Jamaica,  and  other  animals,  becoming  fatter  in  the  fugar 
harveft,  though  they  are  forced  to  labour  more,  but  all'o  from 
the  many  inftances  of  its  nourifhing  for  fome  years  very  old 
people,  who  could  take  little  of  any  other  food.  Many  of 
which  cafes  are  recorded  in  Dr.  Mofely’s  Treatife  on  Sugar, 
and  three  I have  mvfelf  witnefied. 

Nor  is  this  to  be  wondered  at,  as  it  conftitutes  a part  of  the 
chyle  both  of  vegetables  and  animals  ; which  only  feem  to  dif- 
fer from  each  other  in  this  circumltance,  that  the  chyle  ot  veg- 
etables confifts  principally  of  fugar  and  mucilage  diffolved  m 
water ; as  the  juice  extracted  Irom  birch  and  maple-trees  in 
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the  vernal  months,  and  is  therefore  tranfparent  and  coiouilels  ; 
but  the  chyle  of  animals  alfo  contains  oil,  mixed  with  the  fugar 
and  mucilage  and  water,  which  gives  it  its  milky  appearance, 
owing  to  its  imperfect  folution. 

2.  Oil,  when  mixed  with  mucilage  or  coagulable  lymph,  as 
in  cream  or  new  milk,  is  eafy  of  digeftion,  and  confti'tu'tes  prob- 
ably the  mod  nutritive  part  of  animal  diet ; as  oil  is  another 
part  of  the  chyle  of  all  animals.  As  thefe  two  materials,  fugar 
and  butter,  contain  much  nutriment  under  a fmall  volume,  and 
readily  undergo  fome  chemical  change  fo  as  to  become  acid  or 
rancid ; they  are  liable  to  difturb  weak  itomachs,  when  taken 
in  large  quantity,  more  than  aliment,  which  contains  leis  nour- 
ifhment,  and  is  at  the  fame  time  lefs  liable  to  chemical  changes  ; 
becaufe  the  chyle  is  produced  quicker  than  the  torpid  latleals 
can  abforb  it,  and  thence  undergoes  a further  chemical  proceis. 
Sugar  and  butter  therefore  are  not  fo  eafily  digefted,  when  ta- 
ken in  large  quantity,  as  thofe  things,  which  contain  lefs  nutri- 
ment ; hence,  where  the  ftomach  is  weak,  they  muft  be  lifed  in 
lefs  quantity.  But  the  cuftom  of  fome  people  in  reftraining 
children  entirely  from  them,  is  depriving  them  of  a very  whole- 
fome,  agreeable,  and  fubftantial  part  of  their  diet.  Honey, 
manna,  fap-juice,  are  different  kinds  of  lefs  pure  fugar. 

3.  All  the  efculent  vegetables  contain  a bland  oil,  or  mucil- 
age, or  ftarch,  or  fugar,  or  acid  ; and,  as  their  ftimulus  is  mod- 
erate, are  properly  given  alone  as  food  in  inflammatory  diieal- 
es  *,  and  mixed  with  milk  conftitute  the  food  of  thouiands. 
Other  vegetables  poflefs  various  degrees  and  various  kinds  of 
ftimulus ; and  to  thefe  we  are  beholden  for  the  greater  part  of 
our  Materia  Medica,  which  produce  naufea,  ftcknefs,  vomiting, 
catharfis,  intoxication,  inflammation,  and  even  death,  if  unlkil- 
fully  adminiftered. 

The  acrid  or  intoxicating,  and  other  kinds  of  vegetable  juices, 
fuch  as  produce  ficknefs,  or  evacuate  the  bowels,  or  luch  even 
as  are  only  difagreeable  to  the  palate,  appear  to  be  a part  of  the 
defence  of  thofe  vegetables,  which  poflefs  them,  from  the  aflaults 
of  larger  animals  or  of  infedts.  As  mentioned  in  the  Botanic 
Garden,  Part  II.  Cant.  I.  line  161,  note.  This  appears  in  a 
forcible  manner  from  the  perufal  of  fome  travels,  which  have 
been  publifhed  of  thofe  unfortunate  people,  who  have  fullered 
fhipwreck  on  uncultivated  countries,  and  have  with  difficul- 
ty found  food  to  fubfift,  in  otherwife  not  inhofpitable  climates. 

4.  As  thefe  acrid  and  intoxicating  juices  generally  refide  in 
the  mucilage,  and  not  in  the  ftarch  of  many  roots,  and  feeds, 
according  to  the  obfervation  of  M.  Parmentier,  the  wholefome 
or  nutritive  parts  of  fome  vegetables  may  be  thus  feparated  from 

the 


NUTRIENTIA. 


Art.  I.  2.  3.  j. 


the  medicinal  parts  of  them.  Thus  if  the  root  of  white  briony 
be  rafped  into  cold  -water,  by  means  of  a bread-grater  made  of 
a tinned  iron  plate,  and  agitated  in  it,  the  acrid  juice  of  the  root 
along  with  the  mucilage  will  be  diffolved,  or  fwim,  in  the  water  ; 
while  a ftarch  perfectly  wholefome  and  nutritious  will  fubfide, 
and  may  be  ufed  as  food  in  times  of  fcarcity. 

M.  Parmentier  further  obferves,  that  potatoes  contain  too 
much  mucilage  in  proportion  to  their  ftarch,  which  prevents  them 
from  being  converted  into  good  bread.  But  that  if  the  ftarch 
be  collected  from  ten  pounds  of  raw  potatoes  by  grating  them 
into  cold  water,  and  agitating  them,  as  above  mentioned  ; and 
if  the  ftarch  thus  procured  be  mixed  with  other  ten  pounds  of 
boiled  potatoes,  and  properly  fubje&ed  to  fermentation  like 
-wheat  flour,  that  it  will  make  as  good  bread  as  the  fineft  wheat. 

Good  bre^i  may  alfo  be  made  by  mixing  wheat-flour  with 
boiled  potatoes.  Eighteen  pounds  of  wheat-flour  are  faid  to 
make  twenty-two  pounds  and  a half  of  bread.  Eighteen  pounds 
of  wheat-flour  mixed  with  nine  pounds  of  boiled  potatoes,  are 
faid  to  make  tw’enty-nine  pounds  and  a half  of  bread.  This 
difference  of  weight  muft  arife  from  the  difference  of  the  previ- 
ous clryncfs  of  the  two  materials.  The  potatoes  might  proba- 
bly make  better  flour,  if  they  were  boiled  in  fteam,  in  a clofe 
veffel,  made  fome  degrees  hotter  than  common  boiling  water. 

Other  vegetable  matters  may  be  deprived  of  their  too  great 
acrimony  by  boiling  in  water,  as  the  great  variety  of  the  cab- 
bage, the  young  tops  of  white  briony,  water-creffes,  afparagus, 
-with  innumerable  roots,  and  fome  fruits.  Other  plants  have 
their  acrid  juices  or  bitter  particles  diminifhed  by  covering 
them  from  the  light  by  what  is  termed  blanching  them,  as  the 
items  and  leaves  of  ccllery,  endive,  fea-kale.  The  former 
method  either  extracts  or  decompofes  the  acrid  particles,  and 
the  latter  prevents  them  from  being  formed.  See  Botanic 
Garden,  Vol.  I.  additional  note  XXXIV.  on  the  Etiolation  of 
vegetables. 

5.  The  art  of  cookery,  by  expofing  vegetable  and  animal 
fubftances  to  heat,  has  contributed  to  increafe  the  quantity  of 
the  food  of  mankind  by  other  means  betides  that  of  deftroying 
their  acrimony.  One  of  thefe  is  by  converting  the  acerb  juices 
of  fome  fruits  into  fugar,  as  in  the  baking  of  unripe  pears,  and 
the  bruifing  of  unripe  apples  ; in  both  which  lituations  the  lite 
of  the  vegetable  is  deftroyed,  and  the  converfion  of  the  harlh 
juice  into  a fweet  one  muft  be  performed  by  a chemical  prcccts  ; 
and  not  by  a vegetable  one  only,  as  the  germination  of  barley  in 
making  malt  has  generally  been  fuppofed. 

Some  circumftances,  which  feem  to  injure  the  life  of  ieveral 
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fruits,  feem  to  forward  the  faccharine  procefs  of  their  juices. 
Thus  if  fome  kinds  of  pears  are  gathered  a week  before  they 
would  ripen  on  the  tree,  and  are  laid  on  a heap  and  covered, 
their  juice  becomes  fweet  many  days  fooner.  The  taking  oft* 
a circular  piece  of  the  bark  from  a branch  of  a pear-tree  caufes 
the  fruit  of  that  branch  to  ripen  fooner  by  a fortnight,  as  I have 
more  than  once  obferved.  The  wounds  made  in  apples  by  in- 
fers occafton  thofe  apples  to  ripen  fooner  ; caprilication,  or  the 
piercing  of  figs,  in  the  idand  of  Malta,  is  faid  to  ripen  them 
fooner ; and  I am  well  informed,  that,  when  bunches  of  grapes 
in  this  country  have  acquired  their  expedted  fize,  if  the  {talk  of 
each  bunch  be  cut  half  through,  they  will  fooner  ripen. 

The  germinating  barley  in  the  malt-houfe  I believe  acquires 
little  fweetnefs,  till  the  life  of  the  feed  is  deftroyed,  and  the  fac- 
charine procefs  then  continued  or  advanced  by  the  heat  in  dry- 
ing it.  Thus  in  animal  digeftion,  the  fugar  produced  in  the 
ftomach  is  abforbed  by  the  ladleals  as  fait  as  it  is  made,  other- 
wife  it  ferments,  and  produces  flatulency  ; fo  in  the  germina- 
tion of  barley  in  the  malt-houfe,  fo  long  as  the  new  plant  lives, 
the  fugar,  I fuppofe,  is  abforbed  as  fall  as  it  is  made  ; but  that, 
which  we  ufe  in  making  beer,  is  the  fugar  produced  by  a chem- 
ical procefs  after  the  death  of  the  young  plant,  or  which  is  made 
more  expeditioufly,  than  the  plant  can  abforb  it. 

It  is  probably  this  faccharine  procefs,  which  obtains  in  new 
hayftacks  too  haftily,  and  which  by  immediately  running  into 
fermentation  produces  fo  much  heat  as  to  fet  them  on  fire. 
The  greateft  part  of  the  grain,  or  feeds,  or  roots,  ufed  in  the 
diftilleries,  as  wheat,  canary  feed,  potatoes,  are  not  I believe 
previoufly  fubjedted  to  germination,  but  are  in  part  by  a chemi- 
cal procefs  converted  into  fugar,  and  immediately  fubjedled  to 
vinous  fermentation  ; and  it  is  probable  a procefs  may  fome- 
time  hie  difcovered  of  producing  fugar  from  ftarch  or  meal ; and 
of  feparating  it  from  them  for  domeftic  purpofes  by  alcohol, 
which  diffolves  fugar  but  not  mucilage ; or  by  other  means. 

Another  method  of  increafing  the  nutriment  of  mankind  by 
cookery,  is  by  diffolving  cartilages  and  bones,  and  tendons,  and 
probably  lome  vegetables,  in  fleam  or  water  at  a much  higher 
degree  of  heat  than  that  of  boiling.  This  is  to  be  done  in  a 
clofe  veflel,  which  is  called  Papin’s  digefter  ; in  which,  it  is 
faid,  that  water  may  be  made  redhct,  and  will  then,  diflolve  all 
animal  fubftances ; and  might  thus  add  to  our  quantity  of  food 
in  times  of  fcarcity.  This  veflel  fhould  be  made  of  iron,  and 
ibould  have  an  oval  opening  at  top,  with  an  oval  lid  of  iron 
larger  than  the  aperture  ; this  lid  fhould  be  flipped  in  endways, 
when  the  veflel  is  filled,  and  then  turned,  and  railed  by  a fcrew 
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above  it  into  conta£l  with  the  under  edges  of  the  aperture. 
There  fhould  alfo  be  a fmall  tube  or  hole  covered  with  a weight- 
ed valve  to  prevent  the  danger  of  burfting  the  digefter. 

Where  the  powers  of  digeftion  are  weakened,  broths  made 
by  boiling  animal  and  vegetable  fubftances  in  water  afford  a nu- 
triment ; though  I fuppofe  not  fo  great  as  the  flefh  and  vegeta- 
bles would  afford,  if  taken  in  their  folid  form,  and  mixed  with 
faliva  in  the  act  of  maftication.  The  aliment  thus  prepared 
fhould  be  boiled  but  a fhort  time,  nor  fhould  be  fuffered  to  con- 
tinue in  our  common  kitchen-utenfils  afterwards,  as  they  are 
lined  with  a mixture  of  half  led  and  half  tin,  and  are  therefore 
unwholefome,  though  the  copper  is  completely  covered.  And 
thofe  foups,  which  have  any  acid  or  wine  boiled  in  them,  un- 
lefs  they  be  made  in  filver,  or  in  china,  or  in  thofe  pot-vef- 
fels,  which  are  not  glazed  by  the  addition  of  lead,  are  truly  poi- 
fonous  ; as  the  acid,  as  lemon-juice  or  vinegar,  when  made  hot, 
erodes  or  diffolves  the  lead  and  tin  lining  of  the  copper-veffels, 
and  the  leaden  glaze  of  the  porcelain  ones.  Hence,  where  fil- 
ver cannot  be  had,  iron  veffels  are  preferable  to  tinned  copper 
ones ; or  thofe  made  of  tinned  iron-plates  in  the  common  tin- 
fhops,  which  are  faid  to  be  covered  with  pure  or  block  tin. 

6.  Another  circumftance,  which  facilitates  the  nourifhment 
of  mankind,  is  the  mechanic  art  of  grinding  farinaceous  feeds 
into  powder  between  mill-ftones  ; which  may  be  called  the  ar- 
tificial teeth  of  fociety.  It  is  probable,  that  fome  foft  kinds  of 
wood,  efpecially  when  they  have  undergone  a kind  of  fermenta- 
tion, and  become  of  looler  texture,  might  be  thus  ufed  as  food 
in  times  of  famine. 

Nor  is  it  improbable,  that  hay,  which  has  been  kept  in  flacks, 
fo  as  to  undergo  the  faccharine  procefs,  may  be  fo  managed  by 
grinding  and  by  fermentation  with  yeaft  like  bread,  as  to  ferve 
in  part  for  the  fuftenance  of  mankind  in  times  of  great  fcarcity. 
Dr.  Prieftley  gave  to  a cow  for  fome  time  a ftrong  infuGon  of 
hay  in  large  quantity  for  her  drink,  and  found  that  the  produ- 
ced during  this  treatment  above  double  the  quantity  of  milk. 
Hence  if  bread  cannot  be  made  from  ground  hay,  there  is  great 
reafon  to  fufpedl,  that  a nutritive  beverage  may  be  thus  prepared 
either  in  its  faccharine  flate,  or  fermented  into  a kind  of  beer. 

In  times  of  great  fcarcity  there  are  other  vegetables,  which 
though  not  in  common  ufe,  wmuld  moll  probably  afford  w'hole- 
fome  nourifhment,  either  by  boiling  them,  or  drying  and  grinding 
them,  or  by  both  thofe  proceffes  in  fucceffion.  Of  thefe  are  per- 
haps the  tops  and  the  bark  of  all  thofe  vegetables,  w'hich  are 
armed  with  thorns  or  prickles,  as  goofeberrv  trees,  hollv,  eorfe, 
and  perhaps  hawthorn.  The  inner  bark  of  the  elm  tree  makes 
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a kind  of  gruel.  . And  the  roots  of  fern,  and  probably  of  very 
many  other  roots,  as  of  grafs  and  of  clover  taken  up  in  winter, 
might  yield  nourilhment  either  by  boiling  or  baking,  and  fepa- 
rating  the  fibres  from  the  pulp  by  beating  them  ; or  by  getting 
only  the  ftarch  from  thofe,  which  poffefs  an  acrid  mucilage,  as 
the  white  briony.  And  the  alburnum  of  perhaps  all  trees,  and 
efpecially  of  thofe  which  bleed  in  fpring,  might  produce  a fac- 
charine  and  mucilaginous  liquor  by  boiling  it  in  the  winter  or 
fpring. 

7.  However  the  arts  of  cookery  and  of  grinding  may  in- 
creafe  or  facilitate  the  nourilhment  of  mankind,  the  great  fource 
of  it  is  from  agriculture.  In  the  favage  Hate,  where  men  live 
folely  by  hunting,  I was  informed  by  Dr.  Franklin,  that  there 
was  feldom  more  than  one  family  exifted  in  a circle  of  five  miles 
diameter ; which  in  a ftate  of  pafturage  u'ould  fupport  fome 
hundred  people,  and  in  a ftate  of  agriculture  many  thoufands. 
The  art  of  feeding  mankind  on  fo  final!  a grain  as  wheat,  which 
feems  to  have  been  difcovered  in  Egypt  by  the  immortal  name 
of  Ceres,  fhewed  greater  ingenuity  than  feeding  them  with  the 
large  roots  of  potatoes,  which  feem  to  have  been  a difcovery  of 
ill-fated  Mexico. 

This  greater  produ£tion  of  food  by  agriculture  than  by  paftur- 
age, fhews  that  a nation  nourifhed  by  animal  food  will  be  lefs  nu- 
merous than  if  nourifhed  by  vegetable  ; andtheformer  will  thers«- 
fore  be  liable,  if  they  are  engaged  in  war,  to  be  conquered  by 
the  latter,  as  Abel  was  flain  by  Cain.  This  is  perhaps  the  only 
valid  argument  againft  inclofing  open  arable  fields.  The  great 
production  of  human  nourifhment  by  agriculture  and  pafturage 
evinces  the  advantage  of  fociety  over  the  favage  ftate  ; as  the 
number  of  mankind  becomes  increafed  a thoufand  fold  by  the 
arts  of  agriculture  and  pafturage  5 and  their  happinefs  is  proba- 
bly under  good  governments  improved  in  as  great  a proportion, 
as  they  become  liberated  from  the  hourly  fear  of  beafts  of  prey, 
from  the  daily  fear  of  famine,  and  of  the  occafional  incurfions 
of  their  cannibal  neighbours. 

But  pafturage  cannot  exift  without  property  both  in  the  foil, 
and  the  herds  which  it  nurtures  ; and  for  the  invention  of  arts, 
and  production  of  tools  necefiary  to  agriculture,  fome  muft  think, 
and  others  labour  ; and  as  the  efforts  of  fome  will  be  crowned 
with  greater  fuccefs  than  that  of  others,  an  inequality  of  the 
ranks  of  fociety  muft  fucceed  ; but  this  inequality  of  mankind  in 
the  prefent  ftate  of  the  world  is  too  great  for  the  purpofes  of  pro- 
ducing the  greateft  quantity  of  human  nourifhment,  and  the 
greateft  fum  of  human  happinefs  ; there  fhould  be  no  11  a very  at 
one  end  of  the  chain  of  fociety,  and  no  defpotifm  at  the  other. — 
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By  the  future  improvements  of  human  reafon  fuch  governs 
ments  may  poffibly  hereafter  be  eftablifhed,  as  may  a hundred- 
fold increafe  the  numbers  of  mankind,  and  a thoufand-fold  their 
happinefs. 

IV.  1.  Water  mull  be  confidered  as  a part  of  our  nutriment, 
becaufe  fo  much  of  it  enters  the  compofition  of  our  folids  as 
well  as  of  our  fluids  ; and  becaufe  vegetables  are  now  believed  to 
draw  almoft  the  whole  of  their  nourifhment  from  this  fource. 
As  in  them  the  water  is  decompofed,  as  it  is  perfpirea  by  them 
in  the  funfhine,  the  oxygen  gas  increafes  the  quantity  and  the 
purity  of  the  atmofphere  in  their  vicinity,  and  the  hydrogen 
feems  to  be  retained,  and  to  form  the  nutritive  juices,  and  con- 
fequent  fecretions  of  refin,  gum,  wax,  honey,  oil,  and  other  veg- 
etable productions.  See  Botanic  Garden,  Part  I.  Cant.  IV. 
line  25,  note.  It  has  however  other  ufes  in  the  fyftem,  befides 
that  of  a nouriihing  material,  as  it  dilutes  our  fluids,  and  lubri- 
cates our  folids  ; and  on  all  thefe  accounts  a daily  fupply  of  it  is 
required. 

2.  River- water  is  in  general  purer  than  fpring- water  ; as  the 
neutral  falts  walhed  down  from  the  earth  decompofe  each  other, 
except  perhaps  the  marine  fait ; and  the  earths,  with  which 
fpring-water  frequently  abounds,  is  precipitated ; yet  it  is  not 
improbable,  that  the  calcareous  earth  diflolved  in  the  water  of 
many  fprings  may  contribute  to  our  nourifhment,  as  the  water 
from  fprings,  which  contain  earth,  is  faid  to  conduce  to  enrich 
thofe  lands,  which  are  flooded  with  it,  more  than  river  water. 

The  Chinefe  are  faid,  by  Sir  G.  Staunton,  to  purify  the  water 
of  fome  muddy  rivers  or  canals,  by  flirring  them  with  a hollow 
cane  full  of  fmall  holes,  in  the  tube  of  which  are  enclofed  fome 
pieces  of  alum.  And  the  bakers  in  London  affert,  that  one  ufe 
of  alum  is  to  clear  the  New  River  water,  and  thus  to  render 
their  bread  whiter.  Where  any  volatile  alkali  is  mixed  with 
water,  as  often  happens  from  the  liable  dung  and  other  ordure 
of  populous  towns,  it  will  be  converted  to  vitriolic  ammoniac  bv 
a folution  of  alum  \ and  calcareous  earth  may  be  converted  into 
eypfum,  and  fubfide  along  with  the  earth  of  the  alum.  See 
Ciafs-II.  1.  6.  16. 

3.  Many  arguments  feem  to  fhew,  that  calcareous  earth  con- 
tributes to  the  nourifhment  of  animals  and  vegetables.  Firft 
becaufe  calcareous  earth  conftitutes  a confiderable  part  of  them, 
and  mud  therefore  either  be  received  from  without,  or  formed 
by  them,  or  both,  as  milk,  when  taken  as  food  by  a lattefcer.' 
woman,  is  decompofed  in  the  ftotnach  by  the  procels  of  digei- 
tion,  and  again  in  part  converted  into  milk  by  the  pebloral  gland-. 
Secondly,  becaufe  from  the  analogy  of  all  organic  life,  whatever 
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has  compofed  a part  of  a vegetable  or  animal  may  again  after 
its  chemical  folution  become  a part  of  another  vegetable  or  an- 
imal, fuch  is  the  general  tranfmigration  of  matter.  And  thirdly, 
becaufe  the  great  ufe  of  lime  in  agriculture  on  alrrioft  all  kinds 
of  foil  and  fituation  cannot  be  fatisfaftorily  explained  from  its 
chemical  properties  alone.  Though  thefe  may  alio  in  cetram 
foils  and  fituations  have  confiderable  effedl. 

The  chemical  ufes  of  lime  in  agriculture  may  be,  1.  from  its 
deftroying  in  a Ihort  time  the  cohefiori  of  dead  vegetable  fibres, 
and  thus  reducing  them  to  earth,  which  otherwife  is  effected  by 
a flow  procefs  either  by  the  confumption  of  infedls  or  by  a. 
gradual  putrefadlion.  Thus  I am  informed  that  a mixture  of 
lime  with  oak  bark,  after  the  tanner  has  extracted  from  it  what- 
ever is  foluble  in  water,  will  in  two  or  three  months  reduce  it 
to  a fine  black  earth,  which,  if  only  laid  in  heaps,  it  would  re- 
quire as  many  years  to  effeft  by  its  own  fpontaneous  fermenta- 
tion or  putrefaftion.  This  effe£t  of  lime  muft  be  particularly  ad- 
vantageous to  newly  enclofed  commons  when  firft  broken  up. 

Secondly,  lime  for  many  months  continues  to  attradl  moifture 
from  the  air  or  earth,  which  it  deprives  I fuppofe  of  carbonic 
acid,  and  then  fuffers  it  to  exhale  again,  as  is  feen  on  the  plaf- 
tered  walls  of  new  houfes.  On  this  account  it  muft  be  advan- 
tageous when  mixed  with  dry  or  fandy  foils,  as  it  attracts  moif- 
ture from  the  air  above  or  the  earth  beneath,  and  this  moifture 
is  then  abforbed  by  the  lymphatics  of  the  roots  of  vegetables. 
Thirdly,  by  mixing  lime  with  clays  it  is  believed  to  make  them 
!efs  cohefive,  and  thus  to  admit  of  their  being  more  eafily  pen- 
etrated by  vegetable  fibres.  A mixture  of  lime  with  clays  de- 
ftroys  their  fuperabundancy  of  acid,  if  fuch  exifts,  and  by  unit- 
ing with  it  converts  it  into  gypfum  or  alabafter.  And  lafth’j 
frefli  lime  deftroys  worms,  fnails,  and  other  infects,  with  which 
it  happens  to  come  in  contact. 

Yet  do  not  all  thefe  chemical  properties  feem  to  account  for 
the  great  ufes  of  lime  in  alrnoft  all  foils  and  fituations,  as  it  con- 
tributes fo  much  to  the  melioration  of  the  crops,  as  well  as  to 
their  increafe  and  quantity.  Wheat  from  land  well  limed  is 
believed  by  farmers,  millers,  and  bakers,  to  be,  as  they  fuppofe, 
thinner  fkinned  •,  that  is,  it  turns  out  more  and  better  flour  ; 
which  I fuppofe  is  owing  to  its  containing  more  (larch  and 
(efs  mucilage.  In  refpect  to  grafs-ground  I am  informed,  that 
if  a fpadeful  of  lime  be  thrown  on  a tuflock,  which  horfes  or 
cattle  have  refufed  to  touch  for  years,  they  will  for  many  fuc- 
ceeding  feafons  eat  it  quite  clofe  to  the  ground. 

One  property  of  lime  is  not  perhaps  yet  well  underftood,  I 
mean  its  producing  fo  much  heat,  when  it  is  mixed  with  water  ; 
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which  may  be  owing  to  the  elementary  fluid  of  heat  confolidated 
in  the  lime.  It  is  the  (team  occafioned  by  this  heat,  when  water 
is  fprinkled  upon  lime,  if  the  water  be  not  in  too  great  quan- 
tity or  too  cold,  which  breaks  the  lime  into  fuch  fine  powder  as 
almofl  to  become  fluid,  which  cannot  be  effe&ed  perhaps  by 
any  other  means,  and  which  I fuppofe  muft  give  great  prefer- 
ence to  lime  in  agriculture,  and  to  the  folutions  of  calcareous 
earth  in  water,  over  chalk  or  powdered  lime-ftone,  when  fpread 
upon  the  land. 

4.  It  was  formerly  believed  that  waters  replete  with  calcare- 
ous earth,  fuch  as'incruft  the  inGde  of  tea-kettles,  or  are  faid  to 
petrify  mofs,  were  liable  to  produce  or  to  increafe  the  (tone  in 
the  bladder.  This  miftaken  idea  has  lately  been  exploded  by 
the  improved  chemiflry,  as  no  calcareous  earth,  or  a very  minute 
quantity,  was  found  in  the  calculi  analyfed  by  Scheeie  and  Bertr- 
man.  The  waters  of  Matlock  and  of  Carlfbad,  both  which  cover 
the  mofs,  which  they  pafs  through,  with  a calcareous  cruft,  are 
fo  far  from  increafing  the  ftone  of  the  bladder  or  kidneys,  that 
thofe  of  Carlfbad  are  celebrated  for  giving  relief  to  thofe  labour- 
ing under  thefe  difeafes.  Philof.  Tranf.  Thofe  of  Matlock 
are  drunk  in  great  quantities  without  any  fufpicion  of  injury  ; 
and  I well  know  a perfon  who  for  above  ten  years  has  drunk 
about  two  pints  a day  of  cold  water  from  a fpring,  which  very 
much  incrufts  the  vel^els,  it  is  boiled  in,  with  calcareous  earth, 
and  affords  a copious  calcareous  fediment  with  a folution  of  fait 
of  tartar,  and  who  enjoys  a ftate  of  uninterrupted  health. 

V.  1.  As  animal  bodies  confift  much  both  of  oxygen  and 
azote,  which  make  up  the  compoution  of  atmofpheric  air,  thefe 
fhould  be  counted  amongft  nutritious  fubftances.  Befides  that 
by  the  experiments  of  Dr.  Prieftley  it  appears,  that  the  oxygen 
gains  admittance  into  the  blood  through  the  moift  membranes 
of  the  lungs  ; and  feems  to  be  of  much  more  immediate  confe- 
quence  to  the  prefervation  of  our  lives  than  the  other  kinds  of 
nutriment  above  fpecified. 

As  the  balls  of  fixed  air,  or  carbonic  acid  gas,  is  carbone, 
which  alfo  conftitutes  a great  part  both  of  vegetable  and  animal 
bodies  ; this  air  lhould  likewife  be  reckoned  amongft  nutritive 
fubftances.  Add  to  this,  that  when  this  carbonic  acid  air  is 
fwallowed,  as  it  efcapes  from  beer  or  cyder,  or  when  water  is 
charged  with  it  as  detruded  from  limeftone  by  vitriolic  acid,  it 
affords  an  agreeable  fenfation  both  to  the  palate  and  ftomach, 
and  is  therefore  probably  nutritive. 

The  immenfe  quantity  of  carbone  and  of  oxygen  which  con 
ftitute  fo  great  a part  of  the  limeftone  countries  is  almoft  be- 
yond conception,  and,  as  it  has  been  formed  by  animals,  may 
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again  become  a part  of  them,  as  well  as  the  calcareous  matter 
with  which  they  are  united.  Whence  it  may  be  conceived, 
that  the  waters,  which  abound  with  limeftone  in  folution,  may 
fupply  nutriment  both  to  animals  and  to  vegetables,  as  mention- 
ed above. 

VI.  x.  The  manner,  in  which  nutritious  panicles  are  fuh~ 
ftituted  in  the  place  of  thofe,  which  are  mechanically  abraded, 
or  chemically  decompofed,  or  which  vanilh  by  animal  abforp- 
tion,  mull  be  owing  to  animal  appetency,  as  defcribed  in  Seel. 
XXXVII,  3.  and  is  probably  fimilar  to  the  procefs  of  inflamma- 
tion, which  produces  new  veffels  and  new  fluids ; or  to  that 
which  conftitutes  the  growth  of  the  body  to  maturity.  Thus 
the  granulations  of  new  flefh  to  repair  the  injuries  of  wounds 
are  vifible  to  the  eye  ; as  well  as  the  callous  matter,  which  ce- 
ments broken  bones  ; the  calcareous  matter,  which  repairs  in- 
jured fnail-fliells  ; and  the  threads,  which  are  formed  by  filk- 
worms  and  fpiders  ; which  are  all  fecreted  in  a fofter  flate,  and 
harden  by  exficcation,  or  by  the  contact  of  the  air,  or  by  abiorp- 
tion  of  their  more  fluid  parts. 

Whether  the  materials,  which  thus  fupply  the  wafte  of  the 
fyflem,  can  be  given  any  other  way  than  by  the  flomach,  fo  as 
to  preferve  the  body  for  a length  of  time,  is  worth  our  inquiry  ; 
as  cafes  fometimes  occur,  in  which  food  cannot  be  introduced 
into  the  flomach,  as  in  obflru£lions  of  the  oefophagus,  inflam- 
mations of  the  throat,  or  in  hydrophobia  ; and  other  cafes  are 
not  unfrequent  in  which  the  power  of  digeftion  is  nearly  or  to- 
tally deflroyed,  as  in  anorexia  epileptica,  and  in  many  fevers. 

In  the  former  of  thefe  circumflances  liquid  nutriment  may 
fometimes  be  gotten  into  the  flomach  through  a flexible  cathe- 
ter ; as  defcribed  in  Clafs  III.  1.  x.  15.  In  the  latter  many 
kinds  of  mild  aliment,  as  milk  or  broth,  have  frequently  been 
injebled  as  clyfters,- together  with  a fmall  quantity  of  opium,  as 
ten  drops  of  the  tinblure,  three  or  four  times  a day  ; to  which 
alfo  might  be  added  very  fmall  quantities  of  vinous  fpirit.  But 
thefe,  as  far  as  I have  obferved,  will  not  long  futtain  a perfon, 
who  cannot  take  any  fuftenance  by  the  flomach. 

2.  Another  mode  of  applying  nutritive  flui4s  might  be  by 
eextenfive  fomentations,  or  by  immerging  the  whole  body  in  a 
bath  of  broth,  or  of  warm  milk,  which  might  at  the  fame  time 
be  coagulated  by  rennet,  or  the  acid  of  the  calf’s  flomach  ; broth 
or  whey  might  thus  probably  be  introduced,  in  part  at  leall,  into 
the  circulation,  as  a folution  of  nitre  is  faid  to  have  been  ab- 
iorbed  in  a pediluvium,  which  was  afterwards  difeovered  by  the 
manner  in  which  paper  dipped  frequently  in  the  urine  of  the  pa- 
tient and  dried,  burnt  and  fparkled  like  touch-paper.  Great 
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quantity  of  water  is  alfo  known  to  be  abforbed  by  thofe,  who 
have  bathed  in  the  warm  bath  after  exercife  and  abftinence  from 
liquids.  Cleopatra  was  faid  to  travel  with  4000  milch-afies 
in  her  train,  and  to  bathe  every  morning  in  their  milk, 
which  die  probably  might  ufe  as  a cofmetic  rather  than  a 
nutritive. 

3.  The  transfufion  of  hlood  from  another  animal  into  the 
vein  of  one,  who  could  take  no  fuftenance  by  the  throat,  or  di- 
geft  none  by  the  ftomach,  might  long  continue  to  fupport  him  ; 
and  perhaps  other  nutriment,  as  milk  or  mucilage,  might  be  this 
way  introduced  into  the  fyftem,  but  we  have  not  yet  fufficient 
experiments  on  this  fubjeft.  See  Se£L  XXXII.  4.  and  Clafs  I. 
2.  3.  25.  and  Sup.  I.  14.  2. 

VII.  Various  kinds  of  condiments,  or  fauces,  have  been  tak- 
en along  with  vegetable  or  animal  food,  and  have  been  thought 
by  fome  to  ftrengthen  the  procefs  of  digeftion  and  confequent 
procefs  of  nutrition.  Of  thefe  wine,  or  other  fermented  liquors, 
vinegar,  lalt,  fpices,  and  muftard,  have  been  in  moil  common 
ufe,  and  I believe  to  the  injury  of  thoufands.  As  the  ftomach 
by  their  violent  ftimulus  at  length  lofes  its  natural  degree  of  ir- 
ritability, and  indigeftion  is  the  confequence  ; which  is  attend- 
ed with  flatulency  and  emaciation.  Where  any  of  thefe  have 
been  taken  fo  long  as  to  induce  a habit,  they  muft  either  be 
continued,  but  not  increafed  ; or  the  ufe  of  them  fhould  be 
gradually  and  cautioufly  diminifhed  or  difcontinued,  as  directed 
in  Se£t.  XII.  7.  8. 
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I 1 . Venifon,  beef,  mutton,  hare,  goofe,  duck,  woodcock, 
fnipe,  moor-game. 

2-  Orders,  lobfters,  crabs,  ftirimps,  mulhrooms,  eel, 
tench,  barbolt,  fmelt,  turbot,  foie,  turtle. 

3.  Lamb,  veal,  fucking-pig. 

4.  Turkey,  partridge,  pheafant,  fowl,  eggs. 

5.  Pike,  perch,  gudgeon,  trout,  grayling. 

II.  Milk,  cream,  butter,  buttermilk,  whey,  cheefe. 

III.  Wheat,  barley,  oats,  peafe,  potatoes,  turnips,  carrots,  cab- 

bage, afparagus,  artichoke,  fpinach,  beet,  apple,  pear, 
plum,  apricot,  ne£tarine,  peach,  ftrawberry,  grape,  or- 
ange, melon,  cucumber,  dried  figs,  raifins,  fugar,  honey. 
With  a great  variety  of  other  roots,  feeds,  leaves,  an  •. 
fruits. 

IV.  Water,  river- water,  fpring-water,  calcareous  earth. 

V.  Air, 
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V.  Air,  oxygene,  azote,  carbonic  acid  gas. 

VI.  Nutritive  baths  and  clyfters,  transfufion  of  blood. 

VII.  Condiments. 


Art.  II. 

INCITANTIA. 

1.  i.  Those  things,  which  increafe  the  exertions  of  all 
the  irritative  motions,  are  termed  incitantia.  As  alcohol,  or 
the  fpirituous  part  of  fermented  liquors,  opium,  and  many 
drugs,  which  are  {till  efteemed  poifons,  their  proper  dofes  not 
being  afcertained.  To  thefe  fhould  be  added  the  exhilarating 
paffions  of  the  mind,  as  joy,  love  : and  externally  the  applica- 
tion of  heat,  electricity,  ether,  eflential  oils,  friCtion,  and  ex- 
ercife. 

2.  Thefe  promote  both  the  fecretions  and  abforptions,  in- 
creafe the  natural  heat,  and  remove  thofe  pains,  which  origin- 
ate from  the  defeCt  of  irritative  motions,  termed  nervous  pains } 
and  prevent  the  convulfions  confequent  to  them.  When  given 
internally  they  induce  coftivenefs,  and  deep  coloured  urine  ; 
and  by  a greater  dofe  intoxication,  and  its  confequences. 

II.  Observations  on  the  Incitantia. 

1.  i . Opium  and  alcohol  increafe  all  the  fecretions  and  ab- 
forptions. The  increafe  of  the  lecretion  of  fenforial  power  ap- 
pears from  the  violent  exertions  of  drunken  people  ; the  fecre- 
tion  of  fweat  is  more  certainly  excited  by  opium  or  wine  than 
by  any  other  medicine  j and  the  increafe  of  general  heat,  which 
thefe  drugs  produce,  is  an  evidence  of  their  effecl  in  promoting 
all  the  fecretions ; fince  an  increafe  of  fecretion  is  always  at- 
tended with  increafe  of  heat  in  the  part,  as  in  hepatic  and  other 
inflammations. 

2.  But  as  they  at  the  fame  time  promote  abforption  ; thofe 
fluids,  which  are  fecreted  into  receptacles,  as  the  urine,  bile,  in- 
teftinal  and  pulmonary  mucus,  have  again  their  thinner  parts 
abforbed  $ and  hence,  though  the  quantity  of  fecreted  fluid 
was  increafed,  yet  as  the  abforption  was  alfo  increafed,  the  ex- 
cretion from  thefe  receptacles  is  leflened  ; at  the  fame  time  that 
it  is  deeper  coloured  or  of  thicker  confiftence,  as  the  urine,  al- 
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vine  feces,  and  pulmonary  mucus.  Whereas  the  perfpiration 
being  fecreted  on  the  furface  of  the  body  is  vifible  in  its  increas- 
ed quantity,  before  it  can  be  reabforbed  ; whence  arifes  that 
erroneous  opinion,  that  opium  increafes  the  cutaneous  Secretion, 
and  leffens  all  the  others. 

3.  It  mull;  however  be  noted,  that  after  evacuations  opium 
feems  to  promote  the  abforptions  more  than  the  Secretions  ; if 
you  except  that  of  the  fenforial  power  in  the  brain,  which  prob- 
ably Suffers  no  abforption.  Hence  its  efficacy  in  reftraining 
haemorrhages,  after  the  veffels  are  emptied,  by  promoting  vinous 
abforption. 

4.  In  ulcers  the  matter  is  thickened  by  the  exhibition  of  opi- 
um from  the  increafed  abforption  of  the  thinner  parts  of  it ; 
but  it  is  probable,  that  the  whole  fecretion,  including  the  part 
which  is  abforbed,  is  increafed ; and  hence  new  fibres  are  fe- 
creted along  with  the  matter,  and  the  ulcer  fills  with  new  gran- 
ulations of  flefh.  But  as  no  ulcer  can  heal,  till  it  ceafes  to  dis- 
charge ; that  is,  till  the  abforption  becomes  as  great  as  the  ex- 
cretion 5 thofe  medicines,  which  promote  abforption  only,  are 

» more  advantageous  for  the  healing  an  ulcer  after  it  is  filled 
with  new  flefh  ; as  the  Peruvian  bark  internally,  with  banda- 
ges and  Solutions  of  lead  externally. 

5.  There  are  many  pains  which  originate  from  a want  of  due 
motion  in  the  part,  as  thofe  occafioned  by  cold  ; and  all  thofe 
pains  which  are  attended  with  cold  extremities,  and  are  gener- 
ally termed  nervous.  Thefe  are  relieved  by  whatever  excites 
the  part  into  its  proper  aflions,  and  hence  by  opium  and  alco- 
hol ; which  are  the  moll  univerfal  ftimulants  we  are  acquaint- 
ed with.  In  thefe  cafes  the  effedl;  of  opihm  is  produced,  as 
foon  as  the  body  becomes  generally  warm  ; and  a degree  of  in- 
toxication or  fleep  follows  the  ceffation  of  the  pain. 

Thefe  nervous  pains  (as  they  are  called)  frequently  return  at 
certain  periods  of  time,  and  are  alfo  frequently  Succeeded  by 
convulfions  ; in  thefe  cafes  if  opium  removes  the  pain,  the  con- 
vulfions  do  not  come  on.  For  this  purpofe  it  is  belt  to  exhibit 
it  gradually,  as  a grain  every  hour,  or  half  hour,  till  it  intoxi- 
cates. Here  it  mult  be  noted,  that  a much  lefs  quantity  will 
prevent  the  periods  of  thefe  cold  pains,  than  is  neceffarv  to  re- 
lieve them  after  their  accefs.  As  a grain  and  half  of  opium 
given  an  hour  before  the  expected  paroxyfm  will  prevent  the 
cold  fit  of  an  intermittent  fever,  but  will  not  foon  remove  it, 
when  it  is  already  formed.  For  in  the  former  cafe  the  ufual 
or  healthy  affociations  or  catenations  of  motion  favour  the  effect 
of  the  medicine  ; in  the  latter  cafe  thefe  affociations  or  catena- 
tions 
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tions  are  difordered,  or  interrupted,  and  new  ones  are  formed, 
which  fo  far  counteract  the  effeCt  of  the  medicine. 

When  opium  has  been  required  in  large  dofes  to  eafe  or  pre- 
vent  convulfions,  fome  have  advifed  the  patient  to  omit  the  ufe 
of  wine,  as  a greater  quantity  of  opium  might  then  be  exhibit- 
ed j and  as  opium  feems  to  increafe  abforption  more,  and  fe- 
cretion  lefs,  than  vinous  fpirit ; it  may  in  fome  cafes  be  ufeful 
to  exchange  one  for  the  other  5 as  in  difeafes  attended  with  too 
great  evacuation,  as  diarrhoea,  and  dyfentery,  opium  may  be 
preferable  ; on  the  contrary  in  tetanus,  or  locked-jaw,  where 
inflammation  of  the  fyftem  might  be  of  fervice,  wine  may  be 
preferable  to  opium  ; fee  Clafs  III.  1.  1.  12.  I have  generally 
obferved,  that  a mixture  of  fpirit  of  wine  and  warm  water,  giv- 
en alternately  with  the  dofes  of  opium,  has  fooneft  and  molt  » 
certainly  produced  that  degree  of  intoxication,  which  was  necef- 
fary  to  relieve  the  patient  in  the  epilepfia  dolorifica. 

The  external  application  of  opium  may  alfo  be  ufed  with  ad- 
vantage, and  efpecially  when  the  ftomach  rejects  its  internal  ufe  j 
for  this  purpofe  I have  directed  the  whole  fpine  of  the  back  to 
be  moiftened  with  tinCture  of  opium  with  fuccefs  in  epileptic 
convulfions.  And  an  extenfive  friCtion  with  a liniment  confin- 
ing of  fix  grains  of  opium,  well  triturated  with  an  ounce  of  hog’s 
fat,  has  lately  been  faid  to  induce  fleep  in  maniacal  cafes,  by 
Dr.  L.  Frank  of  Florence. 

Injections  of  a folution  or  tinCture  of  opium  into  the  reCtum. 
aCt  on  the  general  conftitution,  but  require  about  double  the 
quantity  for  that  purpofe  as  when  taken  into  the  ftomach.  In- 
jections of  a folution  of  opium  into  the  urethra  may  be  of  fervice 
to  relieve  pain,  or  to  produce  the  abforption  of  the  new  veflels 
produced  by  inflammation,  after  fufficient  evacuations,  as  is  feen 
when  it  is  applied  to  an  inflamed  eye.  Or  laftly,  to  alleviate 
the  pain  from  acrid  difcharges  by  increafing  their  abforption,  or 
the  pain  from  torpor  of  the  part,  as  in  fome  tooth-achs,  by  its 
external  application. 

6.  There  is  likewiie  fome  relief  given  by  opium  to  inflamma- 
tory pains,  or  thofe  from  excefs  of  motion  in  the  affeCted  part ; 
but  with  this  difference,  that  this  relief  from  the  pains,  and  the 
fleep,  which  it  occafions,  do  not  occur  till  fome  hours  after  the 
exhibition  of  the  opium.  This  requires  to  be  explained  ; after 
the  ftimulus  of  opium  or  of  alcohol  ceafes,  as  after  common 
drunkennefs,  a confequent  torpor  comes  on ; and  the  whole 
habit  becomes  lefs  irritable  by  the  natural  ftimuli.  Hence  the 
head-achs,  ficknefs,  and  languor,  on  the  next  day  after  intoxica- 
tion, with  cold  fkin,  and  general  debility.  Now  in  pains  from 
excels  of  motion,  called  inflammatory  pains,  when  opium  is  giv- 
en. 
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en,  the  pain  is  not  relieved,  till  the  debility  comes  on  after  the 
ftimulus  ceafes  to  aft ; for  then  after  the  greater  ftimulus  of  the 
opium  has  exhaufted  much  of  the  fenforial  power,  the  lefs  ftim- 
ulus, which  before  caufed  the  pain,  does  not  now  excite  the  part 
hito  unnatural  addion. 

In  thefe  cafes  the  ftimulus  of  the  opium  firft  increafes  the  pain ; 
and  it  fometimes  happens,  that  fo  great  a torpor  follows,  as  to 
produce  the  death  or  mortification  of  the  affected  part ; whence 
the  danger  of  giving  opium  in  inflammatory  difeafes,  efpecially 
in  inflammation  of  the  bowels  •,  but  in  general  the  pain  returns 
with  its  former  violence,  when  the  torpor  above  mentioned 
ceafes.  Hence  thefe  pains  attended  with  inflammation  are  beft 
relieved  by  copious  venefeddion,  other  evacuations,  and  the  clafs 
of  medicines  called  torpentia. 

7.  Thefe  pains  from  excefs  of  motion  are  attended  with  in- 
creafed  heat  of  the  whole,  or  of  the  affedded  part,  and  a ftrong 
quick  pulfe  ; the  pains  from  defedd  of  motion  are  attended  with 
cold  extremities,  and  a weak  pulfe  ; which  is  alfc  generally  more 
frequent  than  natural,  but  not  always  fo. 

8.  Opium  and  alcohol  are  the  only  two  drugs,  we  are  much 
acquainted  with,  which  intoxicate ; and  by  this  circumftance 
are  eafily  diftinguifhed  from  the  fecernentia  and  forbentia. 
Camphor,  and  cicuta,  and  nicotiana,  are  thought  to  induce  a 
kind  of  intoxication  ; and  there  are  many  other  drugs  of  this 
clafs,  wliofe  effedds  are  lefs  known,  or  their  dofes  not  afcertain- 
ed ; as  atropa  belladonna,  hyofcyamus,  ftramonium,  prunus 
laurocerafus,  menifpermum,  cyr.oglofium,  fome  fungi,  and  the 
water  diftilled  from  black  cherry-ftones ; the  laft  of  which  was 
once  much  in  ufe  for  the  convulfions  of  children,  and  was  faid 
to  have  good  effect ; but  is  now  improvidently  left  out  of  our 
pharmacopoeias.  I have  known  one  leaf  of  the  laurocerafus, 
fhred  and  made  into  tea,  given  every  morning  for  a week  with 
no  ill  confequence  to  a weak  hvfteric  lady,  but  rather  perhaps 
with  advantage. 

It  is  prob  able,  that  other  bitter  kernels,  as  thofe  of  horfe-chef- 
nuts,  and  of  acorns,  aefculus  hippocaftanum,  and  quercus  robur, 
may  pofiefs  fomewhat  of  an  intoxicating  quality  ; and  by  this 
kind  of  ftimulus,  as  well  as  by  their  bitter  part,  may  be  ufed  to 
prevent  the  paroxyfm  of  an  ague,  if  adminiftered  an  hour  be- 
fore he  expended  accefs  of  it,  as  is  lately  affirmed  by  Dr.  Fuchs 
of  Jena  ; who  fays,  an  extradt  prepared  from  the  ripe  kernels  of 
the  horfe-chefnut  adds  like  an  extradd  of  Peruvian  bark  : and 
adds  that  the  bark  alfo  of  this  tree  is  ufed  with  fuccefs  infteai 
of  the  Peruvian  bark. 

(.).  The  pernicious  effects  of  a continued  ufe  of  much  vinous 
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fpirit  is  daily  feen  and  lamented  by  pHyficians  j not  only  early 
debility,  like  premature  age,  but  a dreadful  catalogue  of  difeafes 
is  induced  by  this,  kind  of  intemperance  5 as  dropfyj  gout,  iep- 
rofy,  epilepfy,  infanity,  as  defcribed  in  Botanic  Garden,  Part  IL 
Canto  III.  line  357.  The  fcronger  or  lefs  diluted  the  fpirit  is 
taken,  the  fooner  it  feems  to  deftroy,  as  in  dram-drinkers  ; but 
ftill  fooner,  when  kernels  of  apricots,  or  bitter  almonds,  or  lau- 
rel-leaf, are  infufed  in  the  fpirit,  which  is  termed  ratafia ; as 
then  two  poifons  are  fwallowed  at  the  fame  time.  And  vine- 
gar, as  it  contains  much  vinous  fpirit,  is  probably  a noxious  part 
of  our  diet.  And  the  diftillea  vinegar,  which  is  commonly  foid 
in  the  {hops,  is  truly  poifonous,  as  it  is  generally  di  fit  Hied  by 
means  of  a pewter  or  leaden  alembic-head  or  worm-tube,  and 
abounds  with  lead  ; which  any  one  may  detect  by  mixing  with 
it  a folution  of  liver  of  fulphur.  Opium,  when  taken  as  a lux- 
ury, not  as  a medicine,  is  as  pernicious  as  alcohol ; -as  Baron 
de  Tott  relates  in  his  account  of  the  opium-eaters  in  Turkey. 

10.  It  muft  be  obferved,  that  a frequent  repetition  of  the  ufe 
of  this  clafs  of  medicines  fo  habituates  the  body  to  their  famu- 
lus, that  their  dofe  may  gradually  be  increafed  to  an  aftonifhing 
quantity,  fuch  as  otherwife  would  inftantly  deftroy  life  5 as  is 
frequently  feen  in  thofe,  who  accuftom  themfelves  to  the  daily 
ufe  of  alcohol  and  opium  ; and  it  would  feem,  that  thefe  unfor- 
tunate people  become  difeafed  as  foon  as  they  omit  their  ufuat 
potations  •,  and  that  the  confequent  gout,  dropfy,  palfy,  or  pim- 
pled face,  occur  from  the  debility  occafioned  from  the  want  of 
accuftomed  ftimulus,  or  to  fome  change  in  the  contradtiie  fi- 
bres, which  requires  the  continuance  or  increafe  of  it.  'Whence 
the  cautions  necefiary  to  be  obferved  are  mentioned  in  Sect. 
XII.  7.  8. 

11.  It  is  probable,  that  fome  of  the  articles  in  the  fubfeqvient 
catalogue  do  not  induce  intoxication,  though  they  have  been 
efteemed  to  do  fo  ; as  tobacco,  hemlock,  nux  vomica,  ftavifa- 
gria  •,  and  this  account  fhould  rather  belong  to  other  arrange- 
ments, as  to  the  fecernentia,  or  forbentia,  or  invertentia. 

II.  1 . Externally  the  application  of  heat,  as  the  warm  bath, 
by  its  ftimulus  on  the  ficin  excites  the  excretory  dudfs  of  the 
perfpirative  glands,  and  the  mouths  of  the  lymphatics,  which  open 
on  its  furface,  into  greater  adtion  ; and  in  confequence  many- 
other  irritative  motions,  which  are  aflociated  with  them.  To 
this  increafed  adtion  is  added  pleafurable  fenfation,  which  adds 
further  activity  to  the  fyftem  ; and  thus  many  kinds  of  pain  re- 
ceive relief  from  this  additional  atmofphere  of  heat. 

The  ufe  of  a warm  bath  of  about  06  or  98  degrees  of  heatj 
for  half  an  hour  once  a day  for  three  or  four  months,  I have 
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known  of  great  fervice  to  weak  people,  and  is  perhaps  the  leaft 
noxious  of  all  unnatural  ftimuli ; which  however,  like  all  other 
great  excitement,  may  be  carried  to  excefs,  as  complained  of  by 
the  ancients.  The  unmeaning  application  of  the  words  relaxation 
and  bracing  to  warm  and  cold  baths  has  much  prevented  the 
ufe  of  this  grateful  ftimulus  -,  and  the  mifufe  of  the  term  warm- 
bath,  when  applied  to  baths  colder  than  the  body,  as  to  thofe  of 
Buxton  and  Matlock,  and  to  artificial  baths  of  lefs  than  90  de- 
grees of  heat,  which  ought  to  be  termed  cold  ones,  has  contrib- 
uted to  miflead  the  unwary  in  their  application. 

The  ftimulus  of  wine,  or  fpice,  or  fait,  increafes  the  heat  of 
the  fyftem  by  increafing  all  or  fome  of  the  fecretions  ; and  hence 
the  ftrength  is  diminifhed  afterwards  by  the  lofs  of  fluids,  as 
well  as  by  the  increafed  aCtion  of  the  fibres.  But  the  ftimulus 
of  the  warm-bath  fupplies  heat  rather  than  produces  it ; and 
rather  fills  the  fyftem  by  increafed  abforption,  than  empties  it 
by  increafed  fecretion  ; and  may  hence  be  employed  with  advan- 
tage in  almoft  all  cafes  of  debility  with  cold  extremities,  perhaps 
even  in  anafarca,  and  at  the  approach  of  death  in  fevers.  In 
thefe  cafes  a bath  much  beneath  98  degrees,  as  of  80  or  85, 
might  do  injury,  asheing  a cold-bath  compared  with  the  heat 
of  the  body,  though  fuch  a bath  is  generally  called  a warm  one. 

The  activity  of  the  fyftem  thus  produced  by  a bath  of  98  de- 
grees of  heat,  or  upwards,  does  not  feem  to  render  the  patients 
liable  to  take  cold,  when  they  come  cut  of  it ; for  the  fyftem  is 
lefs  inclined  to  become  torpid  than  before,  as  the  warmth  thus 
acquired  by  communication,  rather  than  by  increafed  action, 
continues  long  without  any  confequent  chillnefs.  "Which  ac- 
cords with  the  obfervation  of  Dr.  Fordyce,  mentioned  in  Sup. 
I.  5.  1.  who  fays,  that  thofe  who  are  confined  fome  time  in  an 
atmofphere  of  120  or  130  degrees  of  heat,  do  not  feel  cold  or 
look  pale  on  coming  into  a temperature  of  30  or  40  degrees ; 
which  would  produce  great  palenefs  and  fenfation  of  coldncfs 
in  thofe,  who  had  been  fome  time  confined  in  an  atmofphere  of 
only  86  or  90  degrees  of  heat.  Treatife  on  Simple  Fever,  p. 
168. 

Hence  heat,  where  it  can  be  confined  on  a torpid  part  along 
with  moifture,  as  on  a fcrofulous  tumour,  will  contribute  to 
produce  fuppuration  or  refolution.  This  is  done  by  applying  a 
warm  poultice,  which  ftiould  be  frequently  repeated  ; or  a plan- 
ter of  refin,  wax,  or  fat  ; or  by  covering  the  part  with  oiled 
filk;  both  which  Iaft  prevent  the  perfpirable  matter  from  escap- 
ing as  well  as  the  heat  of  the  part,  as  thefe  fubftances  repel 
moifture,  and  are  bad  conductors  of  heat.  Another  great  uie 
»f  the  ftimulus  of  heat  is  by  applying  it  to  torpid  ulcers,  which 

arc 


INCITANTIA. 


Art.  II.  2.  2.  i. 


25 


are  generally  termed  fcrofulous  or  fcorbutic,  and  are  much  eafier 
inclined  to  heal,  when  covered  with  feveral  folds  of  flannel. 

Mr. had  for  many  months  been  afflicted. with,  an  ulcer 

in  perinaeo,  which  communicated  with  the  urethra,  through 
which  a part  of  his  urine  was  daily  evacuated  with  confiderable 
pain  ; and  was  reduced  to  a great  degree  of  debility.  He  ufed 
a hot-bath  of  96  or  98  degrees  of  heat  every  day  for  half  an 
hour  during  about  fix  months.  By  this  agreeable  ftimulus  re- 
peated thus  at  uniform  times  not  only  the  ulcer  healed,  contra- 
ry to  the  expectation  of  his  friends,  but  he  acquired  greater 
health  and  ftrength,  than  he  had  for  fome  years  previoufly  ex- 
perienced. 

Mrs. was  affeCted  with  tranfient  pains,  which  were  call- 

ed nervous  fpafms,  and  with  great  fear  of  difeafes  which  (he 
did  not  labour  under,  with  cold  extremities,  and  general  debil- 
ity. She  ufed  a hot-bath  every  other  day  of  96  degrees  of  heat 
for  about  four  months,  and  recovered  a good  ftate  of  health, 
with  greater  ftrength  and  courage,  than  {he  had  poflelfed  for 
many  months  before. 

Mr.  Z.  a gentleman  about  65  years  of  age,  had  lived  rather 
intemperately  in  refpect  to  vinous  potation,  and  had  for  many 
years  had  annual  vifits  of  the  gout,  which  now  became  irregu- 
lar, and  he- appeared  to  be  lofing  his  ftrength,  and  beginning  to 
feel  the  effects  of  age.  He  ufed  a bath,  as  hot  as  was  agreea- 
ble to  his  fenfations,  twice  a week  for  about  a year  and  half, 
and  greatly  recovered  his  health  and  ftrength  with  lefs  frequent 
and  lefs  violent  returns  of  regular  gout,  and  is  now  near  80  years 
of  age. 

When  Dr.  Franklin,  the  American  philofopher,  was  in  En- 
gland many  years  ago,  I recommended  to  him  the  ufe  of  a 
warm-bath  twice  a week  to  prevent  the  too  fpeedy  accefs  of  old 
age,  which  he  then  thought  that  he  felt  the  approach  of,  and  I 
have  been  informed,  that  he  continued  the  ufe  of  it  till  near  his 
death,  which  was  at  an  advanced  age. 

All  thefe  patients  were  advifed  not  to  keep  themfelves  warm- 
er than  their  ufuai  habits,  after  they  came  out  of  the  bath,  wheth- 
er they  went  into  bed  or  not ; as  the  defign  was  not  to  promote 
perfpiration,  which  weakens  ail  conftitutions,  and  feldom  is  of 
fervice  to  any.  Thus  a flannel  fhirt,  particularly  if  it  be  worn 
in  warm  weather,  occafions  weaknefsby  ftimulating  the  (kin  by 
its  points  into  too  great  action,  and  producing  heat  in  confe- 
quence ; and  occafions  emaciation  by  increafing  the  riifcharge 
of  perfpirable  matter  ; and  in  both  thefe  refpects  differs  from 
the  effect  of  warm  bathing,  which  commupicates  heat  to.  the 
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fyftem  at  the  fame  time  that  it  ftimulates  it,  and  caufes  abforp-  , 
tion  more  than  exhalation. 

Thofe  who  have  remained  half  an  hour  in  a warm  bath,  when 
they  have  previoufly  been  exhaufted  by  exercife,  or  abftinence 
from  food  or  fluids,  have  abforbed  fo  much  as  to  increafe  their 
weight  conliderably.  Dr.  Jurin  found  an  increafe  of  weight  to 
3 8 ounces  by  fleeping  in  a cool  room  after  a day’s  exercife  and 
abftinence,  fo  much  in  that  fituation  was  abforbed  from  the  at- 
mofphere.  But  it  has  lately  been  obferved  by  Dr.  Rollo  and  bv 
Dr.  Currie,  that  feme  patients  did  not  weigh  heavier  after  com- 
ing out  of  the  warm  bath,  and  being  wiped  dry.  From  whence 
we  may  conclude,  that  thefe  patients  were  not  previoufly  in  a 
ftate  of  inannition  ; or  that  they  had  remained  fo  long  in  the 
bath  as  to  lofe  fomewhat  by  the  perpetual  wafte  of  the  fyftem 
by  digeftion,  circulation,  and  fecretion.  And  certainly  as  no 
wafte  occurs  by  the  ufe  of  the  warm  bath,  this  muft  be  the  mod 
harmlefs,confequently  the  rnoft  falutary  of  all  increafed  ftimuli. 
See  Clafs  I.  1.2.  3. 

2.  The  effeCt  of  the  paffage  of  an  electric  fhock  through  a 
paralytic  limb  in  caufing  it  to  contract,  befides  the  late  experi- 
ments of  Galvani  and  Volta  on  frogs,  entitle  it  to  be  clafled 
amongft  univerfal  ftimulants.  EleCtric  (hocks  frequently  re- 
peated daily  for  a week  or  two  remove  chronical  pains,  as  the 
pleurodyrie  chronica,  Clafs  I.  2.  4.  14.  and  other  chronic  pains, 
which  are  termed  rheumatic,  probably  by  promoting  the  abforp- 
tion  of  fome  extravafated  material.  Scrofulous  tumours  are 
fometimes  abforbed,  and  fometimes  brought  to  fuppurate  by 
pafling  eleCtric  (hocks  through  them  daily  for  two  or  three  weeks. 

Mils  — — , a young  lady  about  eight  years  of  age,  had  a 
fvvelling  about  the  fize  of  a pigeon’s  egg  on  her  neck  a little 
below  her  ear,  which  long  continued  in  an  indolent  ftate. 
Thirty  or  forty  fmall  electric  fhoclcs  were  pafl'ed  through  it  once 
or  twice  a day  for  two  or  three  weeks,  and  it  then  fuppurated  and 
healed  -without  difficulty.  For  this  operation  the  coated  jar  of 
the  electric  machine  had  on  its  top  an  electrometer,  which 
meafured  the  (hocks  by  the  approach  of  a brafs  knob,  which 
communicated  with  the  external  coating  to  another,  which 
communicated  with  the  internal  one,  and  their  diftance  was  ad- 
jufted  by  a ferew.  So  that  the  (hocks  were  fo  fmall  as  not  to 
alarm  the  child,  and  tire  accumulated  electricity  was  frequently 
difeharged  as  the  wheel  continued  turning.  The  tumour  was 
enclofed  between  two  other  brafs  knobs,  which  were  fixed  on 
wires,  which  palled  through  glafs  tubes  ; the  tubes  were  cement- 
ed in  two  grooves  on  a board,  fo  tjvat  at  one  end  they  were 
c ‘ nearer 
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nearer  each  other  than  at  the  other,  and  the  knobs  were  pufhed 
out  fo  far  as  exablly  to  include  the  tumour. 

Inflammations  of  the  eyes  without  fever  are  frequently  cured 
by  taking  a ftream  of  very  fmall  eleftric  fparks  from  them,  or 
giving  the  elebtric  fparks  to  them,  once  or  twice  a day  for  a 
week  or  two  ; that  is,  the  new  vefiels,  which  conflitute  inflam- 
mation in  thefe  inirritable  conftitutions,  are  abforbed  by  the  ac- 
tivity of  the  abforbents  induced  by  the  ftimulus  of  the  eleblric 
aura.  For  this  operation  the  eafieft  method  is  to  fix  a pointed 
wire  to  a ftick  of  fealing  wax,  or  to  an  infulating  handle  of  glafs  ; 
one  end  of  this  wire  communicates  with  the  prime  condubtor, 
and  the  point  is  approached  near  the  inflamed  eye  in  every  di- 
rebtion. 

III.  Externally  the  application  of  ether,  and  of  eflential  oils, 
as  of  cloves  or  cinnamon,  feems  to  poflefs  a general  ftimulating 
effebf.  As  they  inltantly  relieve  tooth-ach,  and  hiccough, 
when  thefe  pains  are  not  in  violent  degree  ; and  camphor  in 
large  dofes  is  faid  to  produce  intoxication  ; this  effebl  however 
I have  not  been  witnefs  to,  and  have  reafon  to  doubt. 

Ether  dropped  into  the  ears  of  fome  deafilh  people,  feems  to 
poflefs  a two-fold  effebt,  one  of  difi'olving  the  indurated  ear-wax, 
and  the  other  of  ftimulating  the  torpid  organ,  but  it  is  liable  to 
give  fome  degree  of  pain,  unlefs  it  be  freed  from  the  fulphurous 
acid,  fome  of  which  arifes  along  with  it  in  diftillation  ; to  pu- 
rify it  from  this  material  it  fliould  be  reclined  from  manganefe. 
See  Clafs  I.  2.  5.  6.  Lime  added  to  impure  ether  may  alfo 
unite  with  the  fulphuric  acid,  if  l'uch  exifts  in  it,  and  form  fele- 
nite,  and  fubfide. 

The  manner  in  which  ether  and  the  eflential  oil  operate  on 
the  fyftem  when  applied  externally,  is  a curious  queftion,  as 
pain  is  fo  immediately  relieved  by  them,  that  they  rnuft  feem  to 
penetrate  by  the  great  fluidity  or  expanfive  property  of  a part  of 
them,  as  of  their  odoriferous  exhalation  or  vapour,  and  thus  ftim- 
ulate  the  torpid  part,  and  not  bv  their  being  taken  up  by  the  ab- 
lorbent  veflels,  and  carried  thither  by  the  long  courl'e  of  circula- 
tion ; nor  is  it  probable,  that  thefe  pains  are  relieved  by  the 
iympathy  of  the  torpid  membrane  with  the  external  {kin,  which 
is  thus  ftimulated  into  abtion  ; as  it  does  not  fucceed,  unlefs  it 
is  applied  over  the  pained  part.  Thus  there  appears  to  be  three 
different  modes  by  which  extraneous  bodies  may  be  introduced 
into  the  fyftem,  befides  that  of  abforption.  ift.  By  ethereal 
tranfition,  as  heat  and  eleblricity  ; 2d.  by  chemical  attraction, 
as  oxygen  ; and  3d.  by  expanfive  vapour,  as  ether  and  eflfen- 
tial  oils. 

IV.  The  perpetual  neceffity  of  the  mixture  of  oxygen  gas 
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with  the  blood  in  the  lungs  evinces,  that  it  mull  act  as  a ftimu- 
lus  to  the  fanguiferous  fyftem,  as  the  motions  of  the  heart  and 
arteries  prefently  ceafe,  when  animals  are  immerfed  in  airs 
which  poffefs  no  oxygen.'  It  may  alfo  fubfequently  anfwer 
another  important  purpofe,  as  it  is  probable  that  it  affords  the 
material  for  the  production  of  the  fenforial  power  ; which  is 
fuppofed  to  be  fecreted  in  the  brain  or  medullary  part  of  the 
nerves  ; and  that  the  perpetual  demand  of  this  fluid  in  refpira- 
tion  is  occafioned  by  the  fenforial  power,  which  is  fuppofed  to 
be  produced  irotn  it,  being  too  fubtle  to  be  long  confined  in  any 
part  of  the  fyftem. 

Another  proof  of  the  ftimulant  quality  of  oxygen  appears 
from  the  increafed  acrimony,  which  the  matter  of  a common 
abfcefs  pofleffes,  after  it  has  been  expofed  to  the  air  of  the  at- 
mofphere,  but  not  before  ; and  probably  all  other  contagious 
matters  owe  their  fever-producing  property  to  having  been  con- 
verted into  acids  by  their  union  with  oxygen.  See  Clafs  II.  1.  8. 

As  oxygen  penetrates  the  fine  moift  membranes  of  the  air-vef- 
fels  of  the  lungs,  and  unites  with  the  blood  by  a chemical  at- 
traClion,  as  is  feen  to  happen,  when  blood  is  drawn  into  abafon, 
the  lower  furface  of  the  craffamentum  is  of  a very  dark  red  fo 
long  as  it  is  covered  from  the  air  by  the  upper  furface,  but  be- 
comes florid  in  a fhort  time  on  its  being  expofed  to  the  atmof- 
phere  ; the  manner  of  its  introduction  into  the  fyftem  is  not 
probabjy  by  animal  abforption  but  by  chemical  attraction,  in 
which  circumftance  it  differs  from  the  fluids  before  mentioned 
both  of  heat  and  electricity,  and  of  ether  and  effential  oils. 

As  oxygen  has  the  property  of  palling  through  moift  animal 
membranes,  as  firft  difcovered  by  the  great  Dr.  Prieftley,  it  is 
probable  it  might  be  of  ufe  in  vibices,  and  petechiae  in  fevers, 
and  in  other  bruifes  ; if  the  flcin  over  thofe  parts  was  kept  moift 
by  warm  water,  and  covered  with  oxygen  gas  by  means  of  an 
inverted  glafs,  or  even  by  expofing  the  parts  thus  moiftened  to 
the  atmofphere,  as  the  dark  coloured  extravafated  blood  might 
thus  become  florid,  and  by  its  increafe  of  ftimulus  facilitate  its 
reabforption. 

Two  weak  patients,  to  whom  I gave  oxygen  gas  in  as  pure  a 
ftate  as  it  can  ealily  be  produced  from  Exeter  manganefe,  and 
in  the  quantity  of  about  four  gallons  a day,  feemed  to  feel  re- 
irefhed,  and  ftronger,  and  to  look  better  immediately  after  ref- 
piring  it,  and  gained  ftrength  in  a Ihort  time.  Two  others, 
one  of  whom  laboured  under  confirmed  hydrothorax,  and  the 
other  under  a permanent  and  uniform  difficulty  of  refpiration, 
were  not  relrelhed,  or  in  any  way  ferved  by  the  ufe  of  oxygen  :n 
the  above  quantity  of  four  gallons  a day  for  a fortnight,  wmch 
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I afcribed  to  the  inirritability  of  the  difeafed  lungs.  For  other 
cafes  the  reader  is  referred  to  the  publications  of  Dr.  Beddoes  ; 
Confiderations  on  the’Ufe  of  Fa&itious  Airs,  fold  by  johnfon, 
London. 

Its  effects  would  probably  have  been  greater  in  refpecl  to  the 
quantity  breathed,  if  it  had  been  given  in  a dilute  ftate,  mixed 
with  10  or  20  times  its  quantity  of  atmofpheric  air,  as  otherwife 
much  of  it  returns  by  expiration  without  being  deprived  of  its 
quality,  as  may  be  feen  by  the  perfon  breathing  on  the  flame  of  a 
candle,  which  it  enlarges.  See  the  Treatife  of  Dr.  Beddoes 
above  mentioned. 

Mr.  Scott  in  his  letters  in  the  Bombay  Courier  gave  the  black 
calciform  ore  of  manganefe  in  the  quantity,  he  fays,  of  feveral 
drachms  a day  without  any  inconvenience  to  a venereal  patient, 
hoping  to  ferve  him  by  the  oxygen  contained  in  that  calx.  I 
have  formerly  given  lapis  calaminaris  to  the  quantity  of  20 
grains  twice  a day  in  confumption,  v/ithout  inconvenience,  and  I 
fuppofe  this  calciform  ore  of  zinc,  as  well  as  the  ruft  of  iron, 
may  be  an  union  of  thofe  metals  with  oxygen,  and  may  probably 
be  given  internally  with  more  fafety  than  calces  of  lead,  which 
were  once  famous  in  confumptions.  See  Clafs  II.  1.  5.  2.  and 
Article  IV.  2.  7.  1. 

V.  Thofe  paflions,  which  are  attended  with  pleafurable  fenfa- 
tion,  excite  the  fyftem  into  increafed  action  in  confequence  of  that 
fenfation,  as  joy,  and  love,  as  is  feen  by  the  flufh  of  the  fkin. 
Thofe  paflions,  which  are  attended  with  difagreeable  fenfation, 
produce  torpor  in  general  by  the  expenfe  of  fenforial  power  oc- 
cafioned  by  inactive  pain  ; uniefs  volition  be  excited  in  confe- 
quence  of  the  painful  fenfation  ; and  in  that  cafe  an  increafed 
activity  of  the  fyftem  occurs  5 thus  palenefs  and  coldnefs  are  the 
confequence  of  fear, but  warmth  and  rednefs  are  the  confequence 
of  anger. 

VI.  Befides  the  exertions  of  the  fyftem  occafioned  by  increaf- 
ed ftimuli,  and  confequent  irritation,  and  by  the  paflions  of  the 
mind  above  defcribed,  the  increafed  adlions  occaflcned  by  exer- 
cife  belong  to  this  article.  Thefe  may  be  divided  into  the  ac- 
tions of  the  body  in  confequence  of  volition,  which  is  generally 
termed  labour  ; or  fecondly,  in  confequence  of  agreeable  fenfa- 
tion, which  is  termed  play  or  fport ; thirdly,  the  exercife  occa- 
fioned by  agitation,  as  in  a carriage  or  on  horfeback  ; fourthly, 
that  of  fridtion,  as  with  a brufh  or  hand,  fo  much  ufed  in  the 
baths  of  Turkey  ; and  laftly,  the  exercife  of  fwinging. 

The  firft  of  thefe  modes  of  exercife  is  frequently  carried  to 
great  excefs  even  amongft  our  own  labourers,  and  more  fo  un- 
isr  the  lafh  of  flavery  ; fo  that  the  body  becomes  emaciated  and 
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finks  under  either  the  prefent  hardfnips,  or  by  a premature  old 
age.  The  fecond  mode  cf  exercife  is  feen  in  the  play  of  all 
young  animals,  as  kittens,  and  puppies,  and  children  ; and  is  fo 
necelfary  to  their  health  as  well  as  to  their  pleafure,  that  thofe 
children,  which  are  too  much  confined  from  it,  not  only  become 
pale-faced  and  bloated,  with  tumid  bellies,  and  confeqyent 
worms,  but  are  liable  to  get  habits  of  unnatural  actions,  3s 
twitching  of  their  limbs,  or  fome  parts  of  their  countenance  ; 
together  with  an  ill-humoured  or  difcontented  mind. 

Agitation  in  a carriage  or  on  horfeback,  as  it  requires  fome 
little  voluntary  exertion  to  preferve  the  body  perpendicular,  but 
much  lefs  voluntary  exertion  than  in  walking,  feems  tire  bell 
adapted  to  invalids  ■,  who  by  thefe  means  obtain  exercife  prin- 
cipally by  the  (trength  of  the  horfe,  and  do  not  therefore  too 
much  exhauft  their  own  fenforial  power.  The  ufe  of  fridfion 
with  a brufh  or  hand,  for  half  an  hour  or  longer  morning  and 
evening,  is  fibril  better  adapted  to  thofe,  who  are  reduced  to  ex- 
treme debility  •,  and  none  of  their  own  fenforial  power  is  thus 
expended,  and  affords  fomewhat  like  the  warm-bath  activity 
without  felf-exertion,  and  is  ufed  as  a luxury  after  warm  bathing 
in  many  parts  of  Afia. 

Another  kind  of  exercife  is  that  of  Twinging,  which  requires 
fonae  exertion  to  keep  the  body  perpendicular,  or  pointing  to- 
wards-  the  centre  of  the  fwing,  but  is  at  the  fame  time  attended 
with  a degree  of  vertigo  •,  and  is  defcribed  in  Clafs  II.  I.  6.  7. 
IV.  2.  1.  10.  Sup.  I.  3.  and  15. 

The  neceffity  of  much  exercife  has  perhaps  been  more  infilled 
upon  by  phyficians,  than  nature  feems  to  demand.  Few  ani- 
mals exercife  themfelves  fo  as  to  induce  vifible  l'weat,  unlefs  urg- 
ed to  it  by  mankind,  or  by  fear,  or  hunger.  And  numbers  of 
people  in  our  market  towns,  of  ladies  particularly,  with  fmall 
fortunes,  live  to  old  age  in  health,  without  any  kind  of  exercife 
of  bcdv,  or  much  abfivitv  of  mind. 

In  rummer  weak  people  cannot  continue  too  long  in'the  air,  if 
it  can  be  done  without  fatigue  ; and  in  winter  they  fliould  go 
out  feveral  times  in  a day  for  a few  minutes,  ufing  the  cold  air 
like  a cold-bath,  to  invigorate  and  render  them  more  hardy. 

III.  Catalogue  of  the  Incitantia. 

I.  Papaver  fomniferum  •,  poppy,  opium. 

Alcohol,  wine,  beer,  cyder. 

Prunus  lauro-cerafus  laurel,  diftilled  water  from  the  leaves. 

Prunus  cerafus  > black  cherry,  diftilled  water  from  tire 
kernels. 


Nicotiana 
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Nicotiana  tabacum ; tobacco  ; the  eflential  oil,  decoCtiort 
of  the  leaf. 

Atvopa  belladonna  5 deadly  nightlhade,  the  berries. 

Datura  ftramoneum  ; thorn-apple,  the  fruit  boiled  in  milk, 
Hyofcyamus  reticulatus  ; henbane,  the  feeds  and  leaves. 
Cynogloflum  •,  hounds  tongue. 

Menifperjnum,  cocculus 5 Indian  berry. 

Amygdalus  amarus ; bitter  almond. 

Cicuta  ; hemlock.  Conium  maculatum  ? 

Strychnos  nux  vomica  ? 

Delphinium  ftavifagria  ? 

II.  Externally,  heat,  electricity. 

III.  Ether,  eflential  oils. 

IV.  Oxygen  gas. 

V.  Paflions  of  love,  joy,  anger. 

VI.  Labour,  play,  agitation,  friCtion. 


Art.  III. 

SECERNENTIA. 

I.  Those  things  which  increafe  the  irritative  motions,  which 
conftitute  fecretion,  are  termed  fecernentia ; which  are  as  vari- 
ous as  the  glands,  which  they  ftimulate  into  aCtioni 

1.  Diaphoretics,  as  aromatic  vegetables,  eflential  oils,  ether, 
volatile  alkali,  neutral  falts,  antimonial  preparations,  external 
heat,  exercife,  friCtion,  cold  water  for  a time  with  fubfequent 
warmth,  blifters,  eleCtric  fluid. 

2.  Sialagogues,  as  mercury  internally,  and  pyrethrum  exter- 
nally. J 

3.  Expeftorants,  as  fquill,  onions,  gum  ammoniac,  feneka 
root,  mucilage  : fome  of  thefe  increafe  the  pulmonary  perfpira- 
tion,  and  perhaps  the  pulmonary  mucus. 

4.  Diuretics,  as  neutral  falts,  fixed  alkali,  balfams,  refins,  af- 
paragus,  cantharides. 

5.  Cathartics  of  the  mild  kind,  as  fenna,  jalap,  neutral  falts, 
manna.  They  increafe  the  fecretions  of  bile,  pancreatic  juice, 
and  inteftinal  mucus. 

6.  The  mucus  of  the  bladder  is  increafed  by  cantharides,  and 
perhaps  by  oil  of  turpentine. 
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7.  The  mucus  of  the  re£tum  by  aloe  Internally,  by  clyfters 
and  fuppofitories  externally. 

8.  The  mucus  of  the  cellular  membrane  is  increafed  by  blis- 
ters and  finapifms. 

9.  The  mucus  of  the  noftrils  is  increafed  by  errhines  of  the 
milder  kind,  as  marum,  common  fnuff. 

10.  The  Secretion  of  tears  is  increafed  by  volatile  falts,  the 
vapour  of  onions,  by  grief,  and  joy. 

1 1.  All  thofe  medicines  increafe  the  heat  of  the  body,  and 
remove  thofe  pains,  which  originate  from  a defeft  of  motion  in 
the  veffels,  which  perform  fecretion ; as  pepper  produces  aglow 
on  the  fkin,  and  balfam  of  Peru  is  faid  to  relieve  the  flatulent 
colic.  But  thefe  medicines  differ  from  the  preceding  flafs,  as 
they  neither  induce  coftivenefs  nor  deep  coloured  urine  in  their 
ufual  dofe,  nor  intoxication  in  any  dofe. 

12.  Yet  if  any  of  thefe  are  ufed  unneceffarily,  it  is  obvious, 
like  the  incitantia,  that  they  mult  contribute  to  fhorten  our  lives 
by  fooner  rendering  peculiar  parts  of  the  fyftem  diiobedient  to 
their  natural  ftimuli.  Of  thole  in  daily  ufe  the  great  excefs  of 
common  fait  is  probably  the  molt  pernicious,  as  it  enters  all  our 
cookery,  and  is  probably  one  caufe  of  Scrofula,  and  of  fea-fcur- 
Vy,  when  joined  with  other  caufes  of  debility.  See  Botanic 
Garden,  Part  II.  Canto  IV.  line  221.  Spices  taken  to  excefs 
by  ftimulating  the  ftomach,  and  tire  veffels  of  the  Ikin  by  afl'oci- 
ation,  into  unneceflary  action,  contribute  to  weaken  thefe  parts 
of  the  fyftem,  but  are  probably  lefs  noxious  than  the  general  ufe 
of  fo  much  fait. 

If.  Observations  on  the  Secernentia. 

I.  1.  Some  of  the  medicines  of  this  clafs  produce  abforption 
in  fome  degree,  though  their  principal  effect  is  exerted  on  the 
fecerning  part  of  our  fyftem.  We  fliall  have  occafion  to  ob- 
ferve  a flmiiar  cireuniftance  in  the  next  clafs  of  medicines  term- 
ed Sorbentia  ; as  of  thefe  fome  exert  their  effects  in  a fmaller 
degree  on  the  fecerning  fyftem.  Nor  will  this  furprile  any  one, 
who  has  obierved,  that  all  natural  objects  are  prefented  to  us 
in  a ftate  of  combination  ; and  that  hence  the  materials,  which 
produce  thefe  different  effects,  are  frequently  found  mingled  in 
the  fame  vegetable.  Thus  the  pure  aromatics  increafe  the  ac- 
tion of  the  vefiels,  which  fecrete  the  peripirable  matter  ; and 
the  pure  aftringents  increafe  the  action  of  the  veffels,  which  ab 
forb  the  mucus  from  the  lungs,  and  other  cavities  of  the  body 
hence  it  muft  happen,  that  nutmeg,  which  poffeffes  both  thek 
Qualities,  fhould  have  the  double  effect  above  mentioned. 
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Other  drugs  have  this  double  effect,  and  belong  either  to  the 
clafs  of  Secernentia  or  Sorbentia,  according  to  the  dole  in  which 
they  are  exhibited.  Thus  a fmall  dofe  of  alum  increafes  ab- 
forption,  and  induces  coftivenefs  ; and  a large  one  increafes  the 
fecretions  into  the  inteftinal  canal,  and  becomes  cathartic.  And 
this  accounts  for  the  conftipation  of  the  belly  left  after  the  pur- 
gative quality  of  rhubarb  ceafes,  for  it  increafes  abforption  in 
a fmaller  dofe,  and  fecretion  in  a greater.  Hence  when  a part 
of  the  larger  dofe  is  carried  out  of  the  habit  by  {tools,  the  fmall 
quantity  which  remains  induces  coftivenefs.  Hence  rhubarb 
exhibited  in  fmall  dofes,  as  two  or  three  grains  twice  a day, 
ftrengthens  the  fyftem  by  increafing  the  a£tion  of  the  abforbent 
veffels,  and  of  the  inteftinal  canal. 

2.  Diaphoretics.  The  perfpiration  is  a fecretion  from  the 
blood  in  its  paffage  through  the  capillary  veflels,  as  other  fecre* 
tions  are  produced  in  the  termination  of  the  arteries  in  the  va- 
rious glands.  After  this  fecretion  the  blood  lofes  its  florid 
colour,  which  it  regains  in  its  paffage  through  the  lungs  ; which 
evinces  that  fomething  befldes  water  is  fecreted  on  the  flcins  of 
animals. 

No  ftatical  experiments  can  afcertain  the  quantity  of  our  per- 
fpiration ; as  a continued  abforption  of  the  moifture  of  the  at- 
niofphere  exifts  at  the  fame  time  both  by  the  cutaneous  and  pul- 
monary lymphatic. 

3.  Every  gland  is  capable  of  being  excited  into  greater  exer- 
tions by  an  appropriated  ftimulus  applied  either  by  its  mixture 
with  the  blood  immediately  to  the  fecerning  veffel,  or  applied 
externally  to  its  excretory  du£f.  Thus  mercury  internally  pro- 
motes an  increafed  falivation,  and  pyrethrum  externally  applied 
to  the  excretory  du£ts  of  the  falival  glands.  Aloes  ftimulate 
the  reblum  internally  mixed  with  the  circulating  blood  ; and 
fea-falt  by  injection  externally.  Now  as  the  capillaries,  which 
fecrete  the  perfpirable  matter,  lie  near  the  furface  of  the  body, 
the  application  of  external  heat  adds  immediately  on  their  excre- 
tory duels,  and  promotes  perfpiration  ; internally  thofe  drugs 
which  poffefs  a fragrant  effential  oil,  or  fpiritus  rebtor,  produce 
this  effedf,  as  the  aromatic  vegetables,  of  which  the  number  is 
very  great. 

4.  It  muft  be  remembered,  that  a due  quantity  of  fome 
aqueous  vehicle  muft  be  given  to  fupport  this  evacuation  ; oth- 
erwife  a burning  heat  without  much  vilible  fweat  muft  be  the 
confequence.  When  the  {kin  acquires  a degree  of  heat  much 
above  108,  as  appears  by  Dr.  Alexander’s  experiments,  no  vili- 
ble fweat  is  produced  ; which  is  owing  to  the  great  heat  of  the 
tkin  evaporating  it  as  haftily,  as  it  is  fecreted  and,  where  the 

fweat 


34 


SEGERNENTIA. 


Art.  III.  2.  i. 


fweat  is  fecreted  in  abundance,  its  evaporation  cannot  carry  off" 
the  exuberant  heat,  like  the  vapour  of  boiling  water ; becaufe  a 
great  part  of  it  is  wiped  off,  or  abforbed  by  the  bed-clothes  *,  or 
the  air  about  the  patient  is  not  changed  fufficiently  often,  as  it 
becomes  faturated  with  the  perfpirable  matter.  And  hence  it 
is  probable,  that  the  wafte  of  perfpirable  matter  is  as  great,  or 
greater,  when  the  fkin  is  hot  and  dry,  as  when  it  ftands  in 
drops  on  the  fkin  j as  appears  from  the  inextinguifhable,, 
third. 

Hence  Dr.  Alexander  found,  that  when  the  heat  of  the  body 
was  greater  than  108,  nothing  produced  fweats  but  repeated 
draughts  of  cold  water ; and  of  warm  fluids,  when  the  heat 
was  much  below  that  degree.  And  that  cold  water  which  pro- 
cured lweats  inftantaneoufly  when  the  heat  was  above  108, 
(topped  them  as  certainly  when  it  was  below  that  heat ; and 
that  flannels,  wrung  out  of  warm  water  and  wrapped  round  the 
legs  and  thighs,  were  then  molt  certainly  productive  of  fweats. 

5.  The  diaphoretics  are  all  faid  to  fucceed  much  better,  if  given 
early  in  the  morning,  about  r.n  hour  before  fun-rife,  than  at  any 
other  time ; which  is  owing  to  the  great  excitability  of  every 
part  of  the  fyltem  after  the  fenforial  power  has  been  accumu- 
lated during  deep.  In  thofe,  who  have  heftic  fever,  or  the  fe- 
bricula,  or  nodhirnal  fever  of  debility,  the  morning  fweats  are 
owing  to  the  decline  of  the  fever-fit,  as  explained  in  Seft.  XXXII. 
9.  In  fome  of  thefe  patients  the  fweat  does  not  occur  till  they 
awake  ; becaufe  then  the  fyftem  is  ftill  more  excitable  than  du- 
ring fleep,  becaufe  the  afliftance  of  the  voluntary  power  in 
refpiration  facilitates  the  general  circulation.  See  Clafs  I. 
2.  1.3. 

6.  It  muft  be  obferved,  that  the  fkin  is  very  dry  and  hard  to 
the  touch,  where  the  abforbents,  which  open  on  its  furface,  do 
net  aft  ; as  in  fome  dropfies,  and  other  difeafes  attended  with 
great  third;.  This  drynefs,  and  fhrivelled  appearance,  and  rough- 
nefs,  are  owing  to  the  mouths  of  the  abforbents  being  empty  of 
their  accuftomed  fluid,  and  is  diftinguifhable  from  the  drynefs 
of  the  fkin  above  mentioned  in  the  hot  fits  of  fever,  by  its  not 
being  attended  with  heat. 

As  the  heat  of  the  fkin  in  the  ufual  temperature  of  the  air 
always  evinces  an  increafed  perfpiration,  whether  vifible  or  not, 
the  heat  being  produced  along  with  the  increafe  of  fecretion  ; 
iHfoliows,  that  a defect  of  perfpiration  can  only  exift,  when  the 
fkin  is  cold. 

7.  Volatile  alkali  is  a very  powerful  diaphoretic,  and  partic- 

ularly if  exhibited  in  wine-whey  ; twenty  drops  of  fpirit  of 
hartfhorn  every  half  hour  in  half  a pint  of  wine-whey,  if  the  pa- 
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tient  be  kept  in  a moderately  warm  bed,  will  in  a few  hours 
elicit  mod  profufe  fweats. 

Neutral  falts  promote  invifible  perfpiration,  when  the  {kin  is 
not  warmed  much  externally,  as  is  evinced  from  the  great  thirft, 
which  fucceeds  a meal  of  fait  provifions,  as  of  red  herrings. 
When  thefe  are  fufficiently  diluted  with  water,  and  the  fkin 
kept  warm,  copious  fweats  without  inflaming  the  habit,  are  the 
confequence.  Half  an  ounce  of  vinegar  faturated  with  volatile 
alkali,  taken  every  hour  or  two  hours,  well  anfwers  this  pur- 
pofe  ; and  is  preferable  perhaps  in  general  to  all  others,  where 
{wearing  is  advantageous.  Boerhaave  mentions  one  cured  of 
a fever  by  eating  red-herrings  or  anchovies,  which,  with  repeat- 
ed draughts  of  warm  Water  or  tea,  would  I fuppofe  produce  co- 
pious perfpiration. 

Antimonial  preparations  have  alfo  been  of  late  much  ufed 
with  great  advantage  as  diaphoretics.  For  the  hift'ory  and  ufe 
of  thefe  preparations  I {hall  refer  the  reader  to  the  late  writers 
on  the  Materia  Medica,  only  obferving  that  the  ftomach.  be- 
comes fo  foon  habituated  to  its  ftimulus,  that  the  fecond  dofe 
may  be  confiderably  increafed,  if  the  firft  had  no  operation. 

Where  it  is  advifable  to  procure  copious  fweats,  the  emetics, 
as  ipecacuanha,  joined  with  opiates,  as  in  Dover’s  powder,  pro- 
duce this  effedl  with  greater  certainty  than  the  above. 

8.  V/e  muft  not  difmifs  this  fubjeft  without  obferving,  that 
perfpiration  is  defigned  to  keep  the  Ikin  flexible,  as  the  tears  are 
intended  to  clean  and  lubricate  the  eye  ; and  that  neither  of 
thefe  fluids  can  be  confidered  as  excretions  in  their  natural  ftate, 
but  as  fecretions.  See  Clafs  I.  i.  2.  3.  And  that  therefore 
the  principal  ufe  of  diaphoretic  medicines  is  to  warm  the  fkin, 
and  thence  in  confequence  to  produce  the  natural  degree  of  in- 
fenfible  perfpiration  in  languid  habits. 

9.  When  the  {kin  of  the  extremities  is  cold,  which  is  always 
a iign  of  prefent  debility,  the  digeftion  becomes  frequently  im- 
paired by  aflociation,  and  cardialgia  or  heartburn  is  induced 
from  the  vinous  or  acetous  fermentation  of  the  aliment.  In  this 
ddeafe  diaphoretics,  which  have  been  called  cordials,  by  their 
action  on  the  ftomach  reftore  its  exertion,  and  that  of  the  cu- 
taneous capillaries  by  their  aflociation  with  it,  and  the  Ikin  be- 
comes warm,  and  the  digeftion  more  vigorous. 

to.  But  a blifter  afts  with  more  permanent  and  certain  ef- 
fect by  ftimulating  a part  of  the  {kin,  and  thence  affecting  the 
whole  of  it,  and  of  the  ftomach  by  affociation,  and  thence  re- 
moves the  moft  obftinate  heartburns  and  vomitings.  From 
this  the  principal  ufe  of  blifters  is  underftood,  which  is  to  in- 
vigorate the  exertions  of  the  arterial  and  lymphatic  vciieisof  the 
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fkin,  producing  an  increafe  of  infenfible  perfpiration,  and  of  cu- 
taneous abforption  ; and  to  increafe  the  action  of  the  ftomach, 
and  the  confequent  power  of  digeftion  ; and  thence  by  fympa- 
thy  to  excite  all  the  other  irritative  motions  : hence  they  relieve 
pains  of  the  cold  kind,  which  originate  from  defect  of  motion ; 
not  from  their  introducing  a greater  pain,  as  fome  have  imagin- 
ed, but  by  ftimulating  the  torpid  velfels  into  their  ufual  action  ; 
and  thence  increafing  the  action  and  confequent  warmth  of  the 
■whole  fkin,  and  of  all  the  parts  which  are  aflociated  with  it. 

II.  x.  Sialagogues.  The  preparations  of  mercury  conlift  of 
a folution  or  corrofion  of  that  metal  by  fome  acid  ; and,  when 
the  dofe  is  known,  it  is  probable  that  they  are  all  equally  effica- 
cious. As  their  principal  ufe  is  in  the  cure  of  the  venereal  dif- 
eafe,  they  will  be  mentioned  in  the  catalogue  amongft  the  for- 
bentia.  Where  falivation  is  intended,  it  is  much  forwarded  by 
a warm  room  and  warm  clothes ; and  prevented  by  expoling 
the  patient  to  his  ufual  habits  of  cool  air  and  drefs,  as  the  mer- 
cury is  then  more  liable  to  go  off  by  the  bowels. 

2.  Any  acrid  drug,  as  pyrethrum,  held  in  the  mouth  acts  as 
a fialagogue  externally  by  liimulating  the  excretory  duCts  of  the 
falivary  glands ; and  the  filiqua  hirfuta  applied  externally  to  the 
parotid  gland,  and  even  hard  fubflances  in  the  ear,  are  faid  to 
have  the  fame  effect.  Mafticlx  chewed  in  the  mouth  emuige> 
the  falivary  glands. 

3.  The  unwife  cuftom  of  chewing  and  fmoking  tobacco  for 
many  hours  in  a day  not  only  injures  the  falivary  glands,  pro- 
ducing drynefs  in  the  mouth  when  this  drug  is  not  ufed,  but  I 
fufpeCi  that  it  alfo  produces  fcirrhus  of  the  pancreas.  The  ufe 
of  tobacco  in  this  immoderate  degree  injures  the  power  of  di- 
geftion, by  occafioning  the  patient  to  fpit  out  that  faliva,  which 
he  ought  to  fwallow  ; and  hence  produces  that  flatulency,  which 
the  vulgar  unfortunately  take  it  to  prevent.  The  mucus,  which 
is  brought  from  the  fauces  by  hawking,  fhould  be  fpit  out,  as 
well  as  that  coughed  up  from  the  lungs  ; but  that  which  comes 
fpontaneoufly  into  the  mouth  from  the  falivary  glands,  fhould 
be  fwallowed  mixed  with  our  food  or  alone  for  the  purpofes  of 
digeftion.  See  Clafs  I.  2.  2.  7. 

III.  1.  Expectorants  are  fuppofed  to  increafe  the  fecretion 
of  mucus  in  the  branches  of  the  windpipe,  or  to  increafe  the 
perfpiration  of  the  lungs  fecreted  at  the  terminations  of  the  bron- 
chial artery. 

2.  If  any  thing  promotes  expectoration  toward  the  end  ol 
peripneumonies,  when  the  inflammation  is  reduced  by  bleeding 
and  gentle  cathartics,  fmall  repeated  blifters  about  the  cheft, 
with  tepid  aqueous  and  mucilaginous  or  oily  liquids,  are  more 
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advantageous  than  the  medicines  generally  enumerated  under 
this  head  ; the  blifters  by  Simulating  into  a&ion  the  vefiels  of 
the  fkin  produce  by  afiociation  a greater  activity  of  thole  of 
the  mucous  membrane,  which  lines  the  branches  of  the  wind- 
pipe, and  air-cells  of  the  lungs  j and  thus  after  evacuation  they 
promote  the  abforption  of  the  mucus  and  confequent  healing  of 
the  inflamed  membrane,  while  the  diluting  liquids  prevent  this 
mucus  from  becoming  too  vifcid  for  this  purpoie,  or  facilitate 
its  expuition. 

Blifters,  one  at  a time,  on  the  fides.or  back,  or  on  the  fter- 
num,  are  alfo  ufeful  towards  the  end  of  peripneumonies,  by  pre- 
venting the  evening  accefs  of  cold  fit,  and  thence  preventing 
the  hot  fit  by  their  ftimulus  on  the  fkin  ; in  the  fame  manner 
as  five  drops  of  laudanum  by  its  ftimulus  on  the  ftomach.  For 
the  increafed  actions  of  the  veflels  of  the  fkin  or  ftomach  excite 
a greater  quantity  of  the  fenforial  power  of  afiociation,  and  thus 
prevent  the  torpor  of  the  other  parts  of  the  fyftem ; which, 
when  patients  are  debilitated,  is  fo  liable  to  return  in  the 
evening. 

3.  Warm  bathing  is  of  great  fervice  towards  the  end  of  perip- 
neumony  to  promote  expectoration,  efpecially  in  thofe  children 
who  drink  too  little  aqueous  fluids,  as  it  gently  increafes  the 
action  of  the  pulmonary  capillaries  by  their  confent  with  the 
cutaneous  ones,  and  fupplies  the  fyftem  with  aqueous  fluid,  and 
thus  dilutes  the  fecreted  mucus. 

Some  have  recommended  oil  externally  around  the  cheft,  as 
well  as  internally,  to  promote  expectoration  and  upon  the  nofe, 
when  its  mucous  membrane  is  inflamed,  as  in  common  catarrh. 

IV.  1.  Diuretics.  If  the  fkin  be  kept  warm,  rnoft  of  thefe 
medicines  promote  fweat  inftead  of  urine  ; and  if  their  dofe  is 
enlarged,  moft  of  them  become  cathartic.  Hence  the  neutral 
falts  are  ufed  in  general  for  all  thefe  purpofes.  Thofe  indeed, 
which  are  compofed  of  the  vegetable  acid,  are  moft  generally 
ufed  as  fudorifics  ; thofe  with  the  nitrous  acid  as  diuretics  ; and 
thofe  with  the  vitriolic  acid  as  cathartics  ; while  thofe  united 
with  the  marine  acid  enter  our  common  nutriment,  as  a more 
general  ftimulus.  All  thefe  increafe  the  acrimony  of  the  urine, 
hence  it  is  retained  a lefs  time  in  the  bladder $ and  in  confe- 
quence  lefs  of  it  is  reabforbed  into  the  fyftem,  and  the  apparent 
quantity  is  greater,  as  more  is  evacuated  from  the  bladder  ; but 
it  is  not  certain  from  thence,  that  a greater  quantity  is  fecreted 
by  the  kidneys.  Hence  nitre,  and  other  neutral  falts,  are  erro- 
neoufly  given  in  the  gonorrhoea ; as  they  augment  the  pain  of 
making  water  by  their  ftimulus  on  the  excoriated  or  inflamed 
Urethra.  They  are  alfo  erroneoufly  given  in  catarrhs  or  coughs, 
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where  the  difcharge  is  too  thin  and  faline,  as  they  increafe  the 
frequency  of  coughing. 

2.  Baifam  of  Copaiva  is  thought  to  promote  urine  more  than 
tire  other  native  baifams  ; and  common  refin  is  faid  to  act  as  a 
powerful  diuretic  in  horfes.  Thefe  are  alfo  much  recommend- 
ed in  gleets,  and  in  fiuor  albus,  perhaps  more  than  they  deferve ; 
they  give  a violet  frnell  to  the  urine,  and  hence  probably  increafe 
the  fecretion  of  it. 

Calcined  egg-fliells  are  faid  to  promote  urine,  perhaps  from 
the  phofphoric  acid  they  contain. 

3.  Cold  air  and  cold  water  will  increafe  the  quantity  of  urine 
by  decreafing  the  abfcrption  from  the  bladder  ; and  neutral  and 
alkalipus  falts  and  cantharides  by  ftirnulating  the  ne.ck  of  the 
bladder  to  difcharge  the  urine  as  foon  as  fecreted  ; and  alcohol, 
as  gin  and  rum,  at  the  beginning  of  intoxicatiorty  if  the  body  be 
kept  cool,  occafion  much  urine  by  inverting  the  urinary  lymphat- 
ics, and  thepce  pouring  a fluid  into  the  bladder,  which  never  pair- 
ed the  kidneys.  But  it  is  probable,  that  thofe  medicines,  which 
give  a fcent  to  the  urine,  as  the  baifams  and  refins,  but  particu- 
larly afparagus  and  garlic,  are  the  only  drugs,  which  truly  increafe 
the  fecretion  of  the-  kidneys.  Alcohol  however,  ufed  as  above 
mentioned,  and  perhaps  great  dofes  of  tincture  of  cantharides, 
may  be  confidered  as  draftic  diuretics,  as  they  pour  a fluid  into 
the  bladder  by  the  retrograde  action  of  the  lymphatics*  which, 
are  in  great  abundance  fpread  about  the  neck. of  it.  See  Sect. 
XXIX.  3. 

V.  Mild  cathartics.  The  ancients  believed  that  fome  purg- 
es evacuated  -the  bile,  and  hence.  wei;e  termed  Cholagogues  ; 
others  the  lymph,  and  were  termed  Kydyagpgues ; and  that  in 
fpovt  each  cathartic,  fcleifted  a,  peculiar  by  incur,  which  it  dif- 
charged.  The  moderns  have  >oo  haftily  rejected,  this  fyftem  ; 
the  fubject  well  deferves: further  obfervation. 

Calomel  given  in  the  dole  from  ten  to  twenty  grains,  fo  as  to 
induce  purging  without  the  ailiftance  of  other  drugs,  appears  to 
me  to  particularly  increafe-  the  fecretion  of  bile,  and  to  evacuate 
it ; aloe  feems  to  increafe  the  fecretion  of  the  inteftinal  mucus; 
and  it  is  probable  that  the  pancreas  and  fpleen  may  be  peculiarly 
fti  mutated  into  adlipn  by  fome  other  of  this  tribe  of  medicines  ; 
whiift  others  of  the  pi  may  Amply  Annulate  the  inteftinal  canal 
to  evacuate  its  contents,  as  the  bile  of  animals.  It  muft  be  re- 
marked, that  all  thefe  cathartic  medicines  are  fuppofed  to  be  ex- 
hibited in  their  ufual  dofes,  othenvife  they  become  draftic  purg- 
es, and  are  treated  of  in  the  Ctafs  of  Invertentia. 

VI.  The  mucus  of  the  bladder  is  feen  in  the  urine,  vnen 
cantharides  have  been  ufed,  either  internally  or  externally,  in 
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fuch  dofes  as  to  induce  the  ftrangury.  Spirit  of  turpentine  is 
faid  to  have  the  fame  effedl.  I have  given  above  a dram  of  it 
twice  a day  floating  on  a glafs  of  water  in  chronic  lumbago  with- 
out this  effedt,  and  the  patient  gradually  recovered.  Phofpho- 
rus  may  poflibly  affect  the  mucous  glands  of  the  urethra  like 
cantharides.  See  Impotentia,  Clafs  II.  2.  2.  3. 

VII.  Aloe  given  internally  feems  to  adt  chiefly  on  the  redtum 
and  fphindter  anij  producing  tenefmus  and  piles.  Externally  in 
clyfters  or  fuppofitories,  common  fait  feems  to  adt  on  that  bow* 
el  with  greater  certainty.  But  where  the  thread  worms  or  afcar- 
ides  exift,  60  or  100  grains  of  aloes  reduced  to  powder  and 
boiled  in  a pint  of  gruel,  and  ufed  as  a clyfter  twice  a week  for 
three  months,  has  frequently  deftroyed  them.  Might  not  the 
hairs  of  filiqua  hirfuta  be  ufed  in  an  injedtion  for  this  purpofe  ? 
See  Clafs  I.  1.  4.  14. 

VIII.  The  external  application  of  cantharides  by  ftimulating 
the  excretory  dudts  of  the  capillary  glands  produces  a great  fe- 
cretion  of  fubcutaneous  mucus  with  pain  and  inflammation ; 
which  mucaginous  fluid,  not  being  able  to  permeate  the  cuticle, 
raifes  it  up ; a fimilar  fecretion  and  elevation  of  the  cuticle  is 
produced  by  adtual  fire  ; and  by  cauftic  materials,  as  by  the  ap- 
plication of  the  juice  of  the  root  of  white  briony,  or  bruifed  muf- 
tard-feed.  Experiments  are  wanting  to  introduce  fome  acrid 
application  into  practice  inftead  of  cantharides,  which  might  not 
induce  the  ftrangury. 

Muftard-feed  alone  is  too  acrid,  and  if  it  be  fuffered  to  lie  ort 
the  fkin  many  minutes  is  liable  to  produce  a flough  and  confe- 
quent  ulcer,  and  fhould  therefore  be  mixed  with  flour  when  ap- 
plied to  cold  extremities.  Volatile  alkali  properly  diluted  might 
ftimulate  the  fkin  without  inducing  ftrangury. 

IX.  The  mild  errhines  are  fuch  as  moderately  ftimulate  the 
membrane  of  the  noftrils,  fo  as  to  increafe  the  fecretion  of 
nafal  mucus  ; as  is  feen  in  thofe,  who  are  habituated  to  take 
fnuff.  The  ftronger  errhines  are  mentioned  in  Art.  V.  2.  3. 

X.  The  fecretion  of  tears  is  increafed  either  by  applying  acrid 
fubftanees  to  the  eye  or  acrid  vapours,  which  ftimulate  the 
excretory  dudl  of  the  lachrymal  gland  ; or  by  applying  them  to 
the  noftrils,  and  ftimulating  the  excretory  dudt  of  the  lachrymal 
fadk,  as  treated  of  in  the  Sedlion  on  Inftinff. 

Or  the  fecretion  of  tears  is  increafed  by  the  alTociation  of  the 
motions  of  the  excretory  du£f  of  the  lachrymal  fack  with  ideas 
of  tender  pleafure,  or  of  hopelefs  diftrefs,  as  explained  in  Se£t. 
XVI.  8.  2.  and  3. 

XI.  The  fecretion  of  fenforial  power  in  the  brain  is  proba- 
bly increafed  by  opium  or  wine,  becaufe  when  taken  in  certain 
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quantity  an  immediate  increafe  of  ftrength  and  aCHvity  fucceeds 
for  a time,  with  confequent  debility  if  the  quantity  taken  be  fo 
great  as  to  intoxicate  in  the  leaft  degree.  The  neceflity  of  per- 
petual refpiration  {hews,  that  the  oxygen  of  the  atmofphere  fup- 
plies  the  fource  of  the  fpirit  of  animation  ; which  is  conftantly 
expended,  and  is  probably  too  fine  to  be  long  contained  in  the 
nerves  after  its  production  in  the  brain.  Whence  it  is  proba- 
ble, that  the  refpiration  of  oxygen  gas  mixed  with  common  air 
may  increafe  the  fecretion  of  fenforial  power  ; as  indeed  would 
appear  from  its  exhilarating  effect  on  molt  patients. 

III.  Catalogue  of  the  Secernentia. 

I.  Diaphoretics. 

1.  Amomum  zinziber,  ginger.  Carpophyllus  aromati- 
cus,  cloves.  Piper  indicum,  pepper.  Capficum. 
Cardamomum.  Pimento,  myrtus  pimenta.  Canella 
alba.  Serpentaria  virginiana,  ariftolochia  ferpenta- 
ria,  guaiacum.  Saffafras,  laurus  faffafras.  Opium. 
Wine. 

2.  Effential  oils  of  cinnamon,  laurus  cinnamomum.  Nut- 
meg, myriltica  mofchata.  Cloves,  caryophyllus  aro- 
maticus.  Mint,  mentha.  Camphor,  laurus  campho- 
ra.  Ether. 

3.  Volatile  falts,  as  of  ammoniac  and  of  hartfhorn.  Sal 
cornu  cervi. 

4.  Neutral  falts,  as  thofe  with  vegetable  acid ; or  with 
marine  acid,  as  common  fait.  Halex,  red-herring, 
anchovy. 

5.  Preparations  of  antimony,  as  emetic  tartar,  antimoni- 
ura  tartarizatum,  wine  of  antimony.  James’s  pow- 
der. 

6.  External  applications.  Blifters.  Warm  bath.  Warm 
air.  Exercife.  FriCtion. 

7.  Cold  water  with  fubfequent  warmth. 

II.  Sialagogues.  Preparations  of  mercury,  hydrargyrus.  Py- 

rethrum,  anthemis  pyrethrum,  tobacco,  cloves,  pepper, 
cowhage,  ftizolobium  filiqua  hirfuta.  Maftich,  pifta* 
cia  lentifcus. 

III.  Expe&orants. 

1.  Squill,  fcilla  maritima,  garlic,  leek,  onion,  allium,  afa- 
foetida,  ferula  afafcetida,  gum  ammoniac,  benzoin, 
tar,  pix  liquida,  balfam  of  Tolu. 

2.  Root  of  feneka,  polygala  feneka,  of  elecampane,  inula 
helenium. 

3.  Marflvmallow 
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3.  Marfh-mallow,  althaea,  coltsfoot,  tufiilago  farfara,  gum 
arabic,  mimofa  nilotica,  gum  rragacanth,  aftragalus 
tragacantha.  Decoftion  of  barley,  hordeum  diftichon. 
Exprefled  oils.  Spermaceti,  foap.  Extract  of  liquor- 
ice, glyeyrrhiza  glabra.  Sugar.  Honey. 

4.  Externally  bliflers.  Oil.  Warm  bath. 

IV.  Mild  diuretics. 

x . Nitre,  kali  acetatum,  other  neutral  falts. 

2.  Fixed  alkali,  foap,  calcined  egg-fhells. 

3.  Turpentine.  Balfam  of  Copaiva.  Refin.  Olibanum. 

4.  Afparagus,  garlic,  wild  daucus.  Parfley,  apium.  Fen- 
nel, fseniculum,  pareira  brava,  ciflampelos  ? 

5.  Externally  cold  air,  cold  water. 

6.  Alcohol.  Tindlure  of  cantharides.  Opium. 

V.  Mild  cathartics. 

1.  Sweet  fubacid  fruits.  Prunes,  prunus  domeftica.  Caf- 
fia.fiftula.  Tamarinds,  cryftals  of  tartar,  unrefined 
fugar.  Manna.  Honey. 

2.  Whey  of  milk,  bile  of  animals. 

3.  Neutral  falts,  as  Glauber’s  fait,  vitriolated  tartar,  fea- 
water,  magnefia  alba,  foap. 

4.  Gum  guaiacum.  Balfam  of  Peru.  Oleum  ricini, 

callor-oil,  oil  of  almonds,  oil  of  olives,  fulphur. 

5.  Senna,  cafiia  fenna,  jalap,  aloe,  rhubarb,  rheum  pal- 
matum. 

6.  Calomel.  Emetic  tartar,  antimonium  tartarizatum. 

VI.  Secretion  of  mucus  of  the  bladder  is  increafed  by  can- 
tharides, by  fpirit  of  turpentine  ? Phofphorus  ? 

VII.  Secretion  of  mucus  of  the  re<ftum  is  increafed  by  aloe 
internally, by  various  clyfters  and  fuppofitories  externally. 

VIII.  Secretion  of  fubcutaneous  mucus  is  increafed  by  blif- 
ters  of  cantharides,  by  application  of  a thin  flice  of  the 
frefh  root  of  whitd  briony,  by  finapifms,  by  root  of  horfe- 
radilh,  cochlearia  irmoracia.  Volatile  alkali. 

IX.  Mild  errhines.  Marjoram.  Origanum.  Marum,  tobacco. 

X.  Secretion  of  tears  is  increafed  by  vapour  of  fliced  onion, 

of  volatile  alkali.  By  pity,  or  ideas  of  hopelefs  diftrefs. 

XI.  Secretion  of  fenforial  power  in  the  brain  is  probably  in- 
creafed by  opium,  by  wine,  and  perhaps  by  oxygen  gas 
added  to  the  common  air  in  refpiration. 
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Art.  IV. 

SORBENTIA. 

I.  Those  things  which  increafe  the  irritative  motions, 
which  conftitute  abforption,  are  termed  forbentia ; and  are  as 
various  as  the  abforbent  veflels  which  they  ftimulate  into  action. 

1.  Cutaneous  abforption  is  increafed  by  auftere  acids,  as  of 
vitriol  hence  they  are  believed  to  check  colliquative  fweats, 
and  to  check  the  eruption  of  fmall-pox,  and  contribute  to  the 
cure  of  the  itch,  and  tinea  ; hence  they  thicken  the  faliva  in 
the  mouth,  as  lemon-juice,  crab-juice,  floes. 

2.  Abforption  from  the  mucous  membrane  is  increafed  by  opi- 
um, and  Peruvian  bark,  internally  ; and  by  blue  vitriol  externally. 
Hence  the  expectoration  in  coughs,  and  the  mucous  difcharge 
from  the  urethra,  are  thickened  and  leffened. 

3.  Abforption  from  the  cellular  membrane  is  promoted  by 
bitter  vegetables,  and  by  emetics,  and  cathartics.  , Hence  mat- 
ter is  thickened  and  leffened  in  ulcers  by  opium  and  Peruvian 
bark  ; and  ferum  is  abforbed  in  anafarca  by  the  operation  of 
emetics  and  cathartics.  • 

4.  Venous  abforption  is  increafed  by  acrid  vegetables  ; as 
water-crefs,  cellery,  horfe-radifh,  muftard.  Hence  their  ufe  in 
fea-fcurvy,  the  vibices  of  which  are  owing  to  a defe£l  of  ven- 
ous abforption  ; and  by  external  ftimulants,  as  vinegar,  and  by  - 
eleftricity,  and  perhaps  by  oxygen. 

5.  Inteftinal  abforption  is  increafed  by  aftringent  vegetables, 
as  rhubarb,  galls ; and  by  earthy  falts,  as  alum  ; and  by  argilla- 
ceous and  calcareous  earth. 

6.  Hepatic  abforption  is  increafed  by  metallic  falts,  hence 
calomel  and  fal  martis  are  fo  efficacious  in  jaundice,  worms, 
chlorofis,  dropfy. 

7.  Venereal  virus  in  ulcers  is  abforbed  by  the  ftimulus  of 
mercury  ; hence  they  heal  by  the  ufe  of  this  medicine. 

8.  Venefeclion,  hunger,  thirft,  and  violent  evacuations,  in- 
creafe all  abforptions  ; hence  fweating  produces  coftivenefs. 

9.  Externally  bitter  aftringent  vegetables,  earthy  and  metal- 
lic falts,  and  bandages,  promote  the  abforption  of  the  parts  on 
which  they  are  applied. 

jo.  All  thefe  in  their  ufual  dofes  do  not  increafe  the  natur- 
al heat  ",  but  they  induce  coftivenefs,  and  deep-coloured  urine 
with  earthy  fedimer.t. 

In  greater  dofes  they  invert  the  motions  of  the  ftomach  and 
lacleals  ; and  hence  vomit  or  purge,  as  carduus  beneditfus, 

rhubarb. 
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rhubarb.  They  promote  perfpiration,  if  the  fkin  be  kept  warm.; 
as  camomile  tea,  and  teftaceous  powders,  have  been  ufed  as 
fudorifics. 

The  preparations  of  antimony  vomit,  purge,  or  fweat,  either 
according  to  the  quantity  exhibited,  or  as  a part  of  what  is  giv- 
en is  evacuated.  Thus  a quarter  of  a grain  of  emetic  tartar  (if 
well  prepared)  will  promote  a diaphorefis,  if  the  fkin  be  kept 
warm ; half  a grain  will  procure  a {tool  or  two  firft,  and  fweat- 
ing  afterward  ; and  a grain  will  generally  vomit,  and  then 
purge,  and  laftly  fweat  the  patient.  In  lefs  quantity  it  is  prob- 
ble,  that  this  medicine  adds  like  other  metallic  falts,  as  fteel, 
zinc,  or  copper  in  fmall  dofes  ; that  is,  that  it  ftrengthens  the 
fyftem  by  its  Itimulus.  As  camomile  and  rhubarb  in  different 
dofes  vomit,  or  purge,  or  a<£t  as  ftimulants  fo  as  to  ftrengthen 
the  fyftem. 

Some  of  the  medicines  of  this  clafs  of  forbentia  have  been 
termed  tonics  by  fome  authors,  as  giving  due  tone  to  the  ani- 
mal fibre.  But  it  fhould  be  obferved,  that  tone  is  a mechanical 
term,  applicable  only  to  mufical  firings,  and  like  bracing  and  re- 
laxation, cannot  be  applied  to  animal  life  except  metaphorically. 
The  fame  may  be  obferved  of  the  word  reaction,  ufed  by  fome 
modern  authors,  which  in  its  proper  fignification  is  a mechan- 
ical term  inapplicable  to  the  laws  of  life  except  metaphorically. 

II.  Observations  on  the  Sorbentia. 

I.  i.  As  there  is  great  difference  in  the  apparent  ftru&ure 
of  the  various  glands,  and  of  the  fluids  which  they  feleft  from 
the  blood,  thefe  glands  muft  poflefs  different  kinds  of  irritabili- 
ty, and  are  therefore  ftimulated  into  ftronger  or  unnatural  ac- 
tions by  different  articles  of  the  materia  medica,  as  (hewn  in  the 
lecernentia.  Now  as  the  abforbent  veffels  are  likewife  glands, 
and  drink  up  or  fele<ft  different  fluids,  as  chyle,  water,  mucus, 
with  a part  of  every  different  fecretion,  as  a part  of  the  bile,  a 
part  of  the  faliva,  a part  of  the  urine,  &c.  it  appears,  that  thefe 
abforbent  veffels  mult  likewife  poflefs  different  kinds  of  irrita- 
bility, and  in  confequence  muft  require  different  articles  of  the 
materia  medica  to  excite  them  into  unufual  adtion.  This  part 
of  the  fubjeft  has  been  fo  little  attended  to,  that  the  candid 
reader  will  find  in  this  article  a great  deal  to  excufe. 

It  was  obferved,  that  fome  of  the  fecernentia  did  in  a lefs  de- 
gree inorpafe  abforption,  from  the  combination  of  different  prop- 
erties in  the  fame  vegetable  body  ; for  the  fame  reafon  fome  of 
the  clafs  of  forbentia  produce  fecretion  in  a lefs  degree,  as  thofe 
bitters  which  hiive  alfo  an  aroma  in  their  eompoiition  ; thefe 
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are  known  from  their  increafing  the  heat  of  the  fyftem  above 
its  ufual  degree. 

It  muft  alfo  be  noted,  that  the  actions  of  every  part  of  the 
abforbent  fyftem  are  fo  afibciated  with  each  other,  that  the 
drugs  which  ftimulate  one  branch  increafe  the  action  of  the 
whole  ; and  the  torpor  or  quiefcence  of  one  branch  weakens  the 
exertions  of  the  whole  j or  when  one  branch  is  excited  into 
ftronger  adlion,  fome  other  branch  has  its  actions  weakened  or 
inverted.  Yet  though  peculiar  branches  of  the  abforbent  fyf- 
tem are  ftimulated  into  a£lion  by  peculiar  fubftances,  there  are 
other  fubftances  which  feem  to  ftimulate  the  whole  fyftem,  and 
that  without  immediately  increafing  any  of  the  fecretions  ; as 
thofe  bitters  which  poflefs  no  aromatic  fcent,  at  the  head  of 
which  ftands  the  famed  Peruvian  bark,  or  cinchona. 

2.  Cutaneous  abforption.  I have  heard  of  fome  experi- 
ments, in  which  the  body  was  kept  cold,  and  was  thought  to 
abforb  more  moifture  from  the  atmofphere  than  at  any  other 
time.  This  however  cannot  be  determined  by  ftatical  experi- 
ments ; as  the  capillary  vefiels,  which  fecrete  the  perfpirable 
matter,  muft  at  the  fame  time  have  been  benumbed  by  the  cold ; 
and  from  their  inaction  there  could  not  have  been  the  ufual 
wafte  of  the  weight  of  the  body  ; and  as  all  other  mufcular  ex- 
ertions are  beft  performed,  when  the  body  poflefles  its  ufual  de- 
gree of  warmth,  it  is  conclufive,  that  the  ab'forbent  fyftem  ftiould 
likewife  do  its  office  beft,  when  it  is  not  benumbed  by  external 
cold. 

The  auftere  acids,  as  of  vitriol,  lemon-juice,  juice  of  crabs  and 
floes,  ftrengthen  digeftion,  and  prevent  that  propenfity  to  fweat 
fo  ufual  to  weak  convalefcents,  and  diminiih  the  colliquative 
fweats  in  heftic  fevers  ; all  which  are  owing  to  their  increafing 
the  adlion  of  the  external  and  internal  cutaneous  abforption. 
Hence  vitriolic  acid  is  given  in  the  fmall-pox  to  prevent  the  too 
hafty  or  too  copious  eruption,  which  it  effedls,  by  increafing  the 
cutaneous  abforption.  Vinegar,  from  the  quantity  of  alcohol 
which  it  contains,  exerts  a contrary  effedl  to  that  here  defcrib- 
ed,  and  belongs  to  the  incitantia  ; as  an  ounce  of  it  promotes 
fweat,  and  a flufhing  of  the  fkin  ; at  the  fame  externally  it  acts 
as  a venous  abforbent,  as  the  lips  become  pale  by  moiftening 
them  with  it.  And  it  is  faid,  when  taken  internally  in  great 
and  continued  quantity,  to  induce  palenefs  of  the  fkin,  and  foft- 
nefs  of  the  bones. 

The  fweet  vegetable  acids,  as  of  feveral  ripe  fruits,  are  among 
the  torpentia  ; as  they  are  lefs  ftimulating  than  the  general  food 
of  this  climate,  and  are  hence  ufed  in  inflammatory  difeaies. 

Where  the  quantity  of  fluids  in  the  fyftem  is-much  leflened, 
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as  in  hedlic  fever,  which  has  been  of  fome  continuance,  or  in 
fpurious  peripneumony,  a grain  of  opium  given  at  night  will 
fometimes  prevent  the  appearance  of  fweats ; which  is  owing  to 
the  ftimulus  of  opium  increafing  the  actions  of  the  cutaneous 
abforbents,  more  than  thofe  of  the  fecerning  veffels  of  the  lkin. 
Whence  the  fecretion  of  perfpirable  matter  is  not  decreafed, 
but  its  appearance  on  the  lkin  is  prevented  by  its  more  facile 
abforption. 

3.  There  is  one  kind  of  itch,  which  feldom  appears  between 
the  fingers,  is  the  leaft  infedlious,  and  moll  difficult  to  eradicate, 
and  which  has  its  cure  much  facilitated  by  the  internal  ufe  of 
acid  of  vitriol.  This  difeafe  confifts  of  fmail  ulcers  in  the  lkin, 
which  are  healed  by  whatever  increafes  the  cutaneous  abforp- 
tion. The  external  application  of  fulphur,  mercury,  and  acrid 
vegetables,  adts  On  the  fame  principle  ; for  the  animalcula, 
which  are  feen  in  thefe  puftules,  are  the  effedl,  not  the  caufe,  of 
them  j as  all  other  ftagnating  animal  fluids,  as  the  femen  itfelf, 
abounds  with  fimilar  microfcopic  animals.  See  Dyfentery, 
Clafs  II.  1.  3.  18. 

4.  Young  children  have  fometimes  an  eruption  upon  the  head 
called  tinea,  which  difcharges  an  acrimonious  ichor  inflaming 
the  parts,  on  which  it  falls.  This  eruption  I have  feen  fubmit 
to  the  internal  ufe  of  vitriolic  acid,  when  only  wheat-flour  was 
applied  externally.  This  kind  of  eruption  is  likewife  frequent- 
ly cured  by  teftaceous  powders  ; two  materials  fo  widely  differ- 
ent in  their  chemical  properties,  but  agreeing  in  their  power  of 
promoting  cutaneous  abforption. 

II.  Abforption  from  the  mucous  membrane  is  increafed  by 
applying  to  its  furface  the  auftere  acids,  as  of  vitriol,  lemon-juice, 
crab-juice,  floes.  When  thefe  are  taken  into  the  mouth,  they 
immediately  thicken,  and  at  the  fame  time  leffen  the  quantity  of 
the  faliva ; which  laft  circumftance  cannot  be  owing  to  their 
coagulating  the  faliva,  but  to  their  increafing  the  abforption  of 
the  thinner  parts  of  it.  So  alum  applied  to  the  tip  of  the  tongue 
does  not  flop  in  its  adtion  there,  but  independent  of  its  diffufion 
it  induces  cohefitm  and  corrugation  over  the  whole  mouth.  (Cul- 
len’s Mat.  Med.  Art.  Aftringentia.)  Which  isowing  to  the 
affociation  of  the  motions  of  the  parts  or  branches  of  the  abforb- 
ent  fyftem  with  each  other. 

Abforption  from  the  mucous  membrane  is  increafed  by  opium 
taken  internally  in  fmail  dofes  more  than  by  any  other  medicine, 
as  is  feen  in  its  thickening  the  expedloration  in  coughs,  and  the 
difcharge  from  the  noftrils  in  catarrh,  and  perhaps  the  difcharge 
from  the  urethra  in  gonorrhoea.  The  bark  feems  next  in  pow- 
er for  all  thefe  purpofes.  < 
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Externally  flight  folutions  of  blue  vitriol,  as  two  or  three 
grains  to  an  ounce  of  water,  applied  to  ulcers  of  the  mouth,  or 
to  chancres  on  the  glans  penis,  more  powerfully  induce  them  to 
heal  than  any  other  material. 

Where  the  lungs  or  urethra  are  inflamed  to  a conflderable 
degree,  and  the  abforption  is  fo  great,  that  the  mucus  is  already 
too  thick,  and  adheres  to  the  membrane  from  its  vifcidity,  opi- 
ates and  bitter  vegetable  and  auftere  acids  are  improper  ; and 
mucilaginous  diluent  fhould  be  ufed  in  their  (lead  with  venefec- 
tion  and  torpentia. 

III.  1.  Abforption  from  the  cellular  membrane,  and  from  all 
the  other  cavities  of  the  body,  is  too  llowly  performed  in  fome 
conftitutions  ; hence  the  bloated  pale  complexion  •,  and  when 
this  occurs  in  its  greateft  degree,  it  becomes  an  univerfal  dropfy. 
Thefe  habits  are  liable  to  intermittent  fevers,  hyfteric  paroxyfms, 
cold  extremities,  indigeftion,  and  all  the  fymptoms  of  debility. 

The  abforbent  fyftem  is  more  fubjeift  to  torpor  or  quiefcence 
than  the  fecerning  fyftem,  both  from  the  coldnefs  of  the  fluids 
which  are  applied  to  it,  as  the  moifture  of  the  atmofphere,  and 
from  the  coldnefs  of  the  fluids  which  we  drink  ; and  alfo  from 
its  being  ftimulated  only  by  intervals,  as  when  we  take  our  food  ; 
whereas  the  fecerning  fyftem  is  perpetually  excited  into  aftion 
by  the  warm  circulating  blood  ; as  explained  in  Se£t.  XXXII. 

2.  The  Peruvian  bark,  camomile  flowers,  and  other  bitter 
drugs,  by  {Emulating  this  cellular  branch  of  the  abforbent  fyftem 
prevents  it  from  becoming  quiefcent  •,  hence  the  cold  paroxyfms 
of  thofe  agues,  which  arifefrom  the  torpor  of  the  cellular  lymph- 
atics, are  prevented,  and  the  hot  fits  in  coniequence.  The 
patient  thence  preferves  his  natural  heat,  regains  his  healthy 
colour,  and  his  accuftomed  ftrength. 

Where  the  cold  paroxyfm  of  an  ague  originates  in  the  abforb- 
ents  of  the  liver,  fpleen,  or  other  internal  vifcus,  the  addition  of 
fteel  to  vegetable  bitters,  and  efpecially  after  the  ufe  of  one 
dofe  of  calomel,  much  advances  the  cure. 

And  where  it  originates  in  any  part  of  the  fecerning  fyftem , 
as  is  probably  the  cafe  in  fome  kinds  of  agues,  the  addition  of 
opium  in  the  dofe  of  a grain  and  half,  given  about  an  hour  be- 
fore the  accefs  of  the  paroxyfm,  or  mixed  with  chalybeate  and 
bitter  medicines,  enfures  the  cure.  Or  the  fame  may  be  effected 
bv  wine  given  inftead  of  opium  before  the  paroxyfm,  fo  as  near- 
ly to  intoxicate. 

Thefe  three  kinds  of  agues  are  thus  diftinguifhed  ; the  firft  is 
not  attended  with  any  tumid  or  indurated  vifcus,  which  the  peo- 
ple call  an  ague  cake,  and  which  is  evident  to  the  touch,  i he 
i'econd  is  accompanied  with  a tumid  vifcus ; and  the  laft  has 
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generally,  I believe,  the  quartan  type,  and  is  attended  with  fome 
degree  of  arterial  debility. 

The  bark  of  the  broad-leaved  willow  or  falix  caprea  of  Linnet 
us,  is  much  recommended  as  equal  to  the  Peruvian  bark  given 
in  the  fame  or  irl  greater  quantity  by  Mr.  White  of  Bath.  Ob- 
ferv.  and  Exper.  on  broad-leafed  willow.  Vernor  and  Hood* 
London.  A Dr.  Gu-nz  in  Germany  recommends  alfo  as  a fub- 
ftitute  for  Peruvian  bark,  the  bark  of  fix  fpecies  cf  willow,  the 
falii  alba,  peritandra,  fragilis,  caprea,  vitellina,  and  amvgdalina. 
Dr.  Gunz  believes  forne  of  thefe  barks  to  be  more  efficacious 
than  the  Peruvian.  And  as  feme  of  thefe  willow-barks  may  be 
procured  in  great  quantity,  as  they  are  (tripped  off  from  the  wil- 
low twigs  ufed  by  the  balket-makers  in  many  parts  of  the  coun- 
try in  the  vernal  months,  it  would  feCm  to  be  an  article  worth 
attending  to. 

The  root  of  geurn  Urbaniim,  averts,  is  recommended  as  a fub= 
ffitute  for  Peruvian  bark  by  Dr.  Vogel,  and  faid  to  cure  the 
quartan  ague  given  in  the  dofe  cf  half  a dram  every  hour  through 
the  day.  The  datifca  cartnabina  of  Linneus  is  alfo  faid  to  equal 
the  Peruvian  bark  in  its  febrifuge  virtues*  Medical  and  Phyfical 
journal,  Vol.  I.  p.  19 1* 

3.  This  clafs  of  abforbent  medicines  are  faid  to  decreafe  irri~ 
lability*  After  any  part  of  our  fyftem  has  been  torpid  or  quU 
efoeiit,  by  whatever  caufe  that  was  produced,  it  becomes  after- 
wards capable  of  being  excited  into  greater  motion  by  fmaLi 
ffimuli  hence  the  hot  fit  of  fever  fuceeeds  the  cold  one.  As 
thefe  medicines  prevent  torpor  or  quiefcence  of  parts  of  the  fyf- 
tem, as  cold  hands  or  feet,  which  perpetually  happen  to  weak 
eonftitutions,  the  fubfequent  increafe  of  irritability  of  thefe  parts 
is  likewife  prevented. 

4.  Thefe  abforbent  medicines,  including  both  the  bitfersj 
mid  metallic  falts,  and  opiates,  are  of  great  ule  in  the  dropfy  by 
their  promoting  univerfal  abforption  5 but  here  evacuations  are 
likewife  to  be  produced,  as  will  be  treated  of  in  the  Invertentia. 

5.  The  matter  in  ulcers  is  thickened,  and  thence  rendered 
le's  corrofive,  the  faline  part  of  it  being  reabforbed  by  the  life 
of  bitter  medicines  j hence  the  bark  is  ufed  with  advantage  irt 
the  cure  of  ulcers. 

6.  Bitter  medicines  ftrengthen  digeftion  by  promoting  the 
□bforptioii  of  chyle  ; hence  the  introduction  of  hop  into  the  po- 
tation ufed  at  our  rncals,  which  as  a medicine  may  be  taken  ad- 
vantag'eoufiy,  but,  like  other  unneceffary  ftimuli,  rnuft  be  injuri- 
ous as  an  article  of  our  daily  diet. 

The  hep  may  perhaps  in  Tome  degree  contribute  to  the  pro- 
duction c gravel  in  the  kidneys,  as  our  intemperate  wine-drink- 
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ers  arc  more  fubjeft  to  the  gout,  and  ale-drinkers  to  the  gravel ; 
in  the  formation  of  both  which  difeafes,  there  can  be  no  doubt, 
but  that  the  alcohol  is  the  principal,  if  not  the  only  agent. 

7.  Vomits  greatly  increafe  the  abforption  from  the  cellular 
membrane,  as  fquill,  and  foxglove.  The  fquill  fhould  be  given 
in  die  dofe  of  a grain  of  the  dried  root  every  hour,  till  it  ope- 
rates upwards  and  downwards.  Four  ounces  of  the  frefh  leaves 
of  the  foxglove  fhould  be  boiled  from  two  pounds  of  water  to 
one,  and  half  an  ounce  of  the  decotftion  taken  every  two  hours 
for  four  ox  more  dofes.  This  medicine  by  ftimulating  ir.to  in- 
verted a£tion  the  abforbents  of  the  ftomach,  increafes  the  direft 
action  of  the  cellular  lymphatics. 

Another  more  convenient  way  of  afcertaining  the  dofe  of 
foxglove  is  by  making  a faturated  tinfture  of  it  in  proof  fpirit  ; 
which  has  the  twofold  advantage  of  being  invariable  in  its  origin- 
al ftrength,  and  of  ^keeping  a long  time  as  a (hop-medicine 
without  lofing  any  of  its  virtue.  Put  two  ounces  of  the  leaves 
of  purple  foxglove,  digitalis  purpurea,  nicely  dried,  and  coarfely 
powdered,  into  a mixture  of  four  ounces  of  rectified  fpirit  of 
wine  and  four  ounces  of  water ; let  the  mixture  ftand  by  the 
fire-fide  twenty-four  hours  frequently  fhaking  the  bottle,  and 
thus  making  a faturated  tincture  of  digitalis  ; which  mull  be 
poured  from  the  fediment  or  palled  through  filtering  paper. 

Some  perfon  has  lately  obje£led  to  the  quantity  of  the  dried 
leaves  of  digitalis  ufed  in  this  tin£ture  as  an  unneceflary  ex- 
penfe  ; not  knowing  that  the  plant  grows  fpontaneoully  by  cart- 
loads in  all  fandy  fituations,  and  not  recollecting  that  the  cer- 
tainty of  procuring  this  medicine  at  all  times  of  the  year,  and 
from  all  thops  of  the  fame  degree  of  ftrength,  is  a circumftance 
of  great  importance. 

As  the  fize  of  a drop  is  greater  or  lefs  according  to  the  fize  of 
the  rim  of  the  phial  from  which  it  is  dropped,  a part  of  this 
faturated  tin£ture  is  then  directed  to  be  put  into  a two-ounce 
phial,  for  the  purpofe  of  afcertaining  the  fize  of  the  drop. 
Thirty  drops  of  this  tincture  are  dire£ted  to  be  put  into  an 
ounce  of  mint-water  for  a draught  to  be  taken  twice  or  thrice 
a day,  till  it  reduces  the  anafarca  of  the  limbs,  or  removes  the 
difficulty  of  breathing  in  hydrothorax,  or  till  it  induces  ficknefs. 
And  if  thefe  do  not  occur  in  two  or  three  days,  the  dofe  muft 
be  gradually  increafed  to  forty  or  fixty  drops,  or  further. 

A lady,  who  was  92  years  of  age,  was  feized  fuddenly,  early 
in  the  morning,  with  great  difficulty  of  refpiration,  which  con- 
tinued in  greater  or  lefs  degree  in  fpite  of  many  medicines  for 
two  or  three  weeks.  Her  legs  were  then  become  oedematous, 
and  flie  could  not  lie  down  horizontally.  On  taking  thirty 
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drops  of  the  faturated  tin&ure  of  digitalis  from  a two-ounce 
phial  twice  a day,  fire  became  free  from  the  difficult  refpira- 
tion,  and  her  legs  became  lefs  fwelled,  in  two  or  three  days. 
She  has  repeated  this  medicine  about  once  a month  for  more 
than  a year,  with  tinflure  of  bark  at  intervals,  and  half  a grain 
of  opium  at  night,  and  retains  a tolerable  (late  of  health. 

From  the  great  ftimulus  of  this  medicine  the  ftomach  is  ren- 
dered torpid  with  confequent  ficknefs,  which  continues  many 
hours  and  even  days,  owing  to  the  great  exhauftion  of  its  fenfo- 
rial  power  of  irritation  ; and  the  aftion  of  the  heart  and  arteries 
becomes  feeble  from  the  deficient  excitement  of  the  fenforial 
power  of  aflociation  ; and  laftly,  the  abforbents  of  the  cellular 
membrane  a£l  more  violently  in  confequence  of  the  accumula- 
tion of  the  fenforial  power  of  aflociation  in  the  torpid  heart  and 
arteries,  as  explained  in  Suppl.  I.  12. 

A circumftance  curioufly  fimilar  to  this  occurs  to  fome  peo- 
ple on  fmoking  tobacco  for  a fhort  time,  who  have  not  been  ac- 
cuftomed  to  it.  A degree  of  ficknefs  is  prefently  induced,  and 
the  pulfations  of  the  heart  and  arteries  become  feeble  for  a fhort 
time,  as  in  the  approach  to  fainting,  owing  to  the  direct  fym- 
pathy  between  thefe  and  the  ftomach,  that  is  from  defeat  of 
the  excitement  of  the  power  of  aflociation.  Then  there  fuc- 
ceed  a tingling,  and  heat,  and  fometimes  fweat,  owing  to  the  in- 
creafed  adtion  of  the  capillaries,  or  perfpirative  and  mucous 
glands  *,  which  are  occafioned  by  the  accumulation  of  the  fen- 
forial power  of  aflociation  by  the  weaker  action  of  the  heart  and 
arteries,  which  now  increafes  the  adtion  of  the  capillaries. 

8.  Another  method  of  increafing  abforption  from  the  cellu- 
lar membrane  is  by  warm  air,  or  by  warm  {team.  If  the  fwell- 
ed legs  of  a dropfical  patient  are  enclofed  in  a box,  the  air  of 
which  is  made  warm  by  a lamp  or  two,  copious  fweais  are  foon 
produced  by  the  increafed  adlion  of  the  capillary  glands,  which 
are  feen  to  ftand  on  the  fkin,  as  it  cannot  readily  exhale  in  fo 
fmall  a quantity  of  air,  which  is  only  changed  fo  faft  as  may  be 
neceflary  to  permit  the  lamps  to  burn.  At  the  fame  time  the 
lymphatics  of  the  cellular  membrane  are  ftimulated  by  the  heat 
into  greater  action,  as  appears  by  the  fpeedy  reduction  of  the 
tumid  legs. 

It  would  be  well  worth  trying  an  experiment  upon  a perfon 
labouring  under  a general  anafarca  by  putting  him  into  a room 
filled  with  air  heated  to  120  or  13©  degrees,  which  would  prob- 
ably excite  a great  general  diaphorefis,  and  a general  cellular  ab- 
forption both  from  the  lungs  and  every  other  part.  And  that 
air  of  fo  great  heat  may  be  borne  for  many  minutes  without 
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great  inconvenience  was  (hewn  by  the  experiments  made  in 
heated  rooms  by  Dr.  Fordyce  and  others.  Philof.  Tranf. 

Another  experiment  of  ufmg  warmth  in  anafarca,  or  in  oth- 
er difeafes,  might  be  by  immerftng  the  patient  in  warm  air,  or 
in  warm  ftearn,  received  into  an  oil-fkin  bag,  or  bathing-tub  of 
tin,  fo  managed,  that  the  current  of  warm  air  or  ftearn  (hould 
pafs  round  and  cover  the  whole  of  the  body  except  the  head, 
which  might  not  be  expofed  to  it;  and  thus  the  abforbents  cl 
the  lungs  might  be  induced  to  acl  more  powerfully  by  fyrnpa , 
thy  with  the  (kin,  and  not  by  the  famulus  of  heat.  See  Ufes 
of  Warm  Bath,  Art.  II.  2.  2.  1. 

A warm  (aline  pediiuvium  has  often  been  ufed  with  fuc-ceL 
fo  remove  fwellings  of  the  legs  from  deficient  action  of  the  ab  - 
forbents of  the  lower  extremities  ; the  quantity  of  fea-falt  (hould. 
he  about  one  thirtieth  part  of  the  water,  which  with  about  one 
eightieth  part  of  fulphuric  magnefian  (alt,  called  magnefia  vitri 
data,  or  bitter  cathartic  fait,  conftitutes  the  medium  ftrength  oi 
the  fea-water  round  this  ifland,  according  to  the  experiments  of 
Mr.  Brownrig,  In  fuch  a pediiuvium  the  fwelled  legs  (hould 
be  immerfed  for  half  an  hour  every  night  for  a fortnight,  at  the 
heat  of  about  90  or  98  degrees. 

Dr.  P.eid,  in  a Treatife  cn  Sea-bathing  ; Cadell  and  Davis, 
Lqndon  ; recommends  an  univerfal  warm-bath  of  fea-water,  in 
oedematous  fwellings,  apparently  with  great  fuccefs,  and  well 
advifes  friffion  to  be  diligently  ufed  in  the  bath  on  the  tumid 
limbs,  always  rubbing  them  from  their  extremities  towards  the 
trunk  of  the  body,  and  not  the  contrary  way  ; as  this  mull  molt 
facilitate  the  prpgrefs  of  the  fluids  in  the  abforbent  fyftem  ; 
though  thefe  vefiels  are  furnifhed  with  valves  to  prevent  its  re- 
turn. In  thefe  baths  the  ftimulus  of  the  fait  is  added  to  that  of 
(he  heat.  See  Art.  II.  2.  2.  1. 

9.  Another  method  of  increafing  abforpticn  from  the  cellu- 
lar membrane,  which  has  been  ufed  in  dropfies,  has  been  by  the 
great  or  total  abftinence  from  fluids.  This  may  in  fome  degree 
be  ufed  advantageoufly  in  fubjedls  of  too  great  corpulency,  but 
if  carried  to  excels  may  induce  fevers,  and  greater  evils  than 
it  is  defigued  to  counteract,  befides  the  perpetual  exiftence 
of  a painful  thirft.  In  moft  dropfies  the  thirft  already  exifting 
(hews,  that  too  little  diluent  fluid,  and  not  too  much,  is  prefect 
in  the  circulation. 

iy.  1.  Venous  abforpiion.  Cellery,  watercrcfles,  cabbage;, 
and  many  other  vegetables  of  the  clals  tetradynamia,  do  nor  in- 
create  the  heat  of  the  body  (except  th,ofe,  the  acrimony  oi  which, 
approaches  to  corrofion),  and  hence  they  feem  alone,  or  princi- 
pally, to  act  on  the  venous  fyltem  ; the  extremities  of  ' which  we 
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have  (hewn  are  abforbents  of  the  red  blood,  after  it  has  palled 
the  capillaries  and  glands. 

2.  In  the  fea-fcurvy  and  petechial  fever  the  veins  do  not  per- 
fectly perform  this  office  of  abforption  ; and  hence  the  vibices 
are  occafioned  by  blood  ftagnating  at  their  extremities,  or  ex= 
travafated  into  the  cellular  membrane.  And  this  clafs  of  vegeta- 
bles, ftimulating  the  veins  to  perform  their  natural  abforption, 
without  increafmg  the  energy  of  the  arterial  action,  prevents 
future  petechiae,  and  may  affift  the  abforption  of  tire  blood  al- 
ready ftagnated,as  foon  as  its  chemical  change  renders  it  proper 
for  that  operation. 

3.  The  fluids,  which  are  extravafated,  and  received  into  the 
cells  of  the  cellular  membrane,  feem  to  continue  there  for  many 
days,  fo  as  to  undergo  fome  chemical  change,  and  are  then  taken 
up  again  by  the  mouths  of  the  cellular  abforbents.  But  the 
pew  veflels  produced  in  inflamed  parts,  as  they  communicate 
with  the  veins,  are  probably  abforbed  again  by  the  veins  along 
with  the  blood  which  they  contain  in  their  cavities.  Hence  the 
blood,  which  is  extravafated  in  brui'fes  of  vibices,  is  gradually 
many  days  in  difappearing  5 but  after  due  evacuations  the  in- 
flamed veflels  on  the  white  of  the  eye,  if  any  ftiroulunt  lotion  is 
applied,  totally  difappear  in  a £ ew  hours. 

Amongft  abforbents  affecting  the  veins  we  fhould  therefore 
add  the  external  application  of  ffirnulant  materials  5 as  of  vine- 
gar, which  makes  the  lips  pale  on  touching  them.  Friction, 

and  electricity. 

4.  Hemorrhages  are  pf  two  kinds,  either  arterial,  which  are 
attended  with  inflammation  5 or  venous,  from  a deficiency  in 
the  abforbent  power  of  this  fet  of  veflels.  In  the  former  cafe 
the  torpeutia  are  efficacious  5 in  the  latter  Heel,  opium,  alum, 
and  all  the  tribe  of  forbentia,  are  ufed  with  fuccefs. 

Sydenham  recommends  vegetables  of  the  clafs  tetradyr.a® 
mia  in  rheumatic  pains  left  after  the  cure  of  intermittent?, 
Thefe  pains  are  perhaps  fimilar  to  thofe  of  the  fea-fcurvy,  and 
feem  to  arife  from  want  of  abforption  in  the  affected  part,  and 
hence  arg  relieved  by  the  fame  medicines.  * 

V.  1,  Inteftinal  abforption.  Some  aftringent  vegetables,  as 
rhubarb,  may  be  given  in  fuch  doles  as  to  prove  cathartic  ; and, 
after  a part  of  it  is  evacuated  from  the  body,  the  remaining 
part  augments  the  abforption  of  the  inteftines  •,  and  a£is,  as  if 
a fimilar  dofe  had  been  exhibited  after  the  operation  of  any  oth- 
er purgative.  Hence  4 grains  of  rhubarb  Itrengthen  the  how« 
els,  30  grains  firft  empty  them. 

?.  The  earthy  falts,  as  alum,  increafe  the  inteftinal  abforp- 
Uqo,  and  hence  induce  conftipation  in  their  ufual  dofe  5 alum 
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is  faid  fometimes  to  cure  intermittent!,  perhaps  when  their  fe«t 
is  in  the  inteftines,  when  other  remedies  have  failed.  It  is  ufe- 
ful  in  the  diabetes,  by  exciting  the  abforbents  of  the  bladder  in- 
to their  natural  action  ; and  combined  with  relin  is  efteemed 
in  the  fiuor  albus,  and  in  gleets.  Lime-ftone  or  chalk,  and 
probably  gypfum,  poflefs  effects  in  fome  degree  fimilar,  and  in- 
creafe  the  abforption  of  the  inteftines  ; and  thus  in  certain  do- 
les reftrain  fome  diarrhoeas,  but  in  greater  dofes  alum  I fup- 
pofe  will  act  as  a cathartic.  Five  or  ten  grains  produce  confti- 
pation,  20  or  30  grains  are  either  emetic  or  cathartic. 

3.  Earth  of  alum,  tobacco-pipe  clay,  marl,  Armenian  bole, 
lime,  crab’s  eyes  or  claws,  and  calcined  hartflrorn,  or  bone  alli- 
es, reftrain  fluxes  -,  either  mechanically  by  fupplying  fomething 
like  mucilage,  or  oil,  or  rollers  to  abate  the  fridtion  of  the  ali- 
ment over  inflamed  membranes  ; or  by  increafing  their  abforp- 
tion. The  two  laft  confift  of  calcareous  earth  united  to  phof- 
phoric  acid,  and  the  Armenian  bole  and  marl  may  contain  iron. 
By  the  confcnt  between  the  inteftines  and  the  lkin  20  grains  of 
Armenian  bole  given  at  going  into  bed  to  hedtic  patients  will 
frequently  check  their  tendency  to  fweat  as  well  as  to  purge, 
and  the  more  certainly  if  joined  with  one  grain  of  opium. 

VI.  1.  Abforption  from  the  liver,  ftomach,  and  other  vifeera. 
When  inflammations  of  the  liver  are  fubdued  to  a certain  de- 
gree by  venefedtion,  with  calomel  and  other  gentle  purges,  fo 
that  the  arterial  energy  becomes  weakened,  four  or  eight  grains 
of  iron-filings,  or  of  fait  of  fteel,  with  the  Peruvian  bark,  have 
wonderful  effedl  in  curing  the  cough,  and  reftoring  the  liver  to 
its  ufual  fize  and  fanity  ; which  it  feems  to  effedt  by  increafing 
the  abforption  of  this  vifeus.  The  fame  I fuppofe  happens  in 
refpedt  to  the  tumours  of  other  vifeera,  as  of  the  fpleen,  or  pan- 
creas, fome  of  which  are  frequently  enlarged  in  agues. 

2.  Haemorrhages  from  the  nofe,  rectum,  kidneys,  uterus,  and 
other  parts,  are  frequently  attendant  on  difeafed  livers  ; the 
blood  being  impeded  in  the  vena  portarum  from  the  decreafed 
power  of  abforption,  and  in  confequence  of  the  increafed  fize  of 
this  vifeus.  Thefe  haemorrhages  after  venefedtion,  and  a mer- 
curial cathartic,  are  molt  certainly  reftrained  by  fteel  alone,  or 
joined  with  an  opiate  ; which  increafe  the  abforption  and  di- 
ns inilh  the  fize  of  the  liver. 

Chalybeates  may  alfo  reftrain  thefe  haemorrhages  by  their 
promoting  venous  abforption,  though  they  exert  their  principal 
effedt  upon  the  liver.  Hence  alfo  opiates,  and  bitters,  and  vit- 
riolic acid  are  advantageoufly  ufed  along  with  them.  It  muft 
be  added  that  fome  haemorrhages  recur  by  periods  like  the  pnr- 
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oxyfms  of  intermittent  fevers,  and  are  thence  cured  by  the  fame 
treatment. 

3.  The  jaundice  is  frequently  caufed  by  the  infipidity  of  the 
bile,  which  does  not  ftimulate  the  gall-bladder  and  bile-ducts  in- 
to their  due  action ; hence  it  ftagnates  in  the  gall-bladder,  and 
produces  a kind  of  cryftallization,  which  is  too  large  to  pafs  in- 
to the  inteftines,  blocks  up  the  bile-dudt,  and  occafions  a long 
and  painful  difeafe.  A paralyfis  of  the  bile-dudt  produces  a 
fimilar  jaundice,  but  without  pain. 

4.  Worms  in  fheep  called  flukes  are  owing  to  the  dilute 
ftate  of  the  bile ; hence  they  originate  in  the  inteftines,  and 
thence  migrate  into  the  biliary  dudts,  and  corroding  the  liver 
produce  ulcers,  cough,  and  hedbic  fever,  called  the  rot.  In  hu- 
man bodies  it  is  probable  the  inert  ftate  of  the  bile  is  one  caufe 
of  the  production  of  worms  ; which  infipid  ftate  of  the  bile  is 
owing  to  deficient  abforption  of  the  thinner  parts  of  it ; hence 
the  pale  and  bloated  complexion,  and  fwelled  upper  lip,  of  wormy 
children,  is  owing  to  the  concomitant  deficiency  of  abforption 
from  the  cellular  membrane.  Salt  of  fteel,  or  the  ruft  of  it,  or 
filings  of  it,  with  bitters,  increafe  the  acrimony  of  the  bile  by 
promoting  the  abforption  of  its  aqueous  part ; and  hence  deftroy 
worms,  as  well  by  their  immediate  adtion  on  the  inteftines,  as 
on  the  worms  themfelves.  The  cure  is  facilitated  by  premi- 
fing  a purge  with  calomel.  See  Clafs  I.  2.  3.  9. 

5.  The  chlorofis  is  another  difeafe  owing  to  the  deficient  ac- 
tion of  the  abforbents  of  the  liver,  and  perhaps  in  fome  degree 
alfo  to  that  of  the  fecretory  veflels,  or  glands,  which  compofe 
that  vifcus.  Of  this  the  want  of  the  catamenia,  which  is  gen- 
erally fuppofed  to  be  a caufe,  is  only  a fymptom  or  confequence. 
In  this  complaint  the  bile  is  deficient  perhaps  in  quantity,  but 
certainly  in  acrimony,  the  thinner  parts  not  being  abforbed  from 
it.  Now  as  the  bile  is  probably  of  great  confequence  in  the  pro- 
cefs  of  making  the  blood  ; it  is  on  this  account  that  the  blood 
is  fo  deftitute  of  red  globules  ; which  is  evinced  by  the  great 
palenefs  of  thefe  patients.  As  this  ferous  blood  muft  exert  lefs 
ftimulus  on  the  heart,  and  arteries,  the  pulfe  in  confequence 
becomes  quick  as  well  as  weak,  as  explained  in  Sedt.  XII.  1.  4. 

The  quicknefs  of  the  pulfe  is  frequently  fo  great  and  perma- 
nent, that  when  attended  by  an  accidental  cough,  the  difeafe 
may  be  miftaken  for  hedtic  fever ; but  is  cured  by  chalybeates, 
and  bitters  exhibited  twice  a day  ; with  half  a grain  of  opium, 
and  a grain  of  aloe  every  r.ight ; and  the  expedited  catamenia 
appears  in  confequence  of  a reftoration  of  the  due  quantity  of 
red  blood.  This  and  the  two  former  articles  approach  to  the 
difeafe  termed  paralyfis  of  the  liver.  Sedb.  XXX,  4. 
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6.  It  feems  paradoxical,  that  the  fame  treatment  with  cha!  yb- 
Cates,  bitters,  and  opiates,  which  produces  menftruation  in  chlo- 
rotic patients,  fhould  reprefs  the  too  great  or  permanent  men 
ftruation,  which  occurs  in  weak  conftitutioris  at  the  time.  of  life 
when  it  fhould  ceafe.  This  complaint  is  a hxmorrhage  owing 
to  the  debility  of  the  abforbent  power  of  the  veins,  and  belongs 
to  the  paragraph  on  venous  abforption  above  defcribed,  and  is 
thence  curable  by  chalybeares,  alum,  bitters,  and  particularly  bp 
the  exhibition  of  a grain  of  opium  every  night  with  five  grains 
of  rhubarb. 

As  fteel  is  foluble  in  the  gaftric  acid,  perhaps  thebefi:  wav  of 
giving  it  may  be  in  fine  filings,  or  in  a fteel-powder  prepared  in 
the  following  manner  : difiolve  green  vitriol  in  water,  add  a few 
bits  of  iron  to  the  folution,  to  precipitate  any  copper  which 
may  be  accidentally  in  it ; precipitate  this  fohttioii  by  fait  of  tar- 
tar, kali  preparatum.  Add  to  the  precipitate  two  or  three  times 
its  quantity  of  charcoal  powder,  mix  and  put  them  into  a cruci- 
ble coyered  with  a tile,  and  give  them  a red  heat  for  an  hour. 
An  impalpable  powder  of  iron  will  be  produced,  which  ought 
all  of  it  to  obey  the  magnet. 

7.  Metallic  falts  fupply  us  with* very  powerful  remedies  for 
promoting  abforption  in  dropfical  cafes ; which  frequently  are 
caufed  by  enlargement  of  the  liver.  Firlt,  as  they  may  be  giv- 
en ill  fuch  quantities  as  to  prove  ftrongly  cathartic,  of  which 
more  will  be  faid  in  the  article  on  invertentia  •,  and  then,  when 
their  purgative  quality  ceafes,  like  the  effedl  of  rhubarb,  their  ab- 
forbent quality  continues  to  act.  The  falts  of  mercury,  filver, 
copper,  iron,  zinc,  antimony,  have  all  been  ufed  in  the  droply  ; 
either  fingly  for  the  former  purpofe,  or  united  with  bitters  for 
the  latter,  and  occafionally  with  moderate  but  repeated  opiates. 

S.  From  a quarter  of  a grain  to  half  a grain  of  blue  vitriol 
given  every  four  or  fix  hours,  is  faid  to  be  very  efficacious  in  ob- 
ftinate  intermittents ; which  alfo  frequently  arife  from  an  en- 
larged vifcus,  as  the  liver  or  fpleen,  and  are  thence  owing  to  the 
deficient  abforption  of  the  lymphatics  of  that  vifcus.  A quarter 
of  a grain  of  white  arfenic,  as  I was  informed  by  a furgeon  of  the 
army,  cures  a quartan  ague  with  great  certainty,  if  it  be  given 
an  hour  before  the  expedted  fit.  This  dofe  he  faid  was  for  a ro- 
bufi  man,  perhaps  one  eighth  of  a grain  might  he  given  and  re- 
peated with  greater  fiifety  and  equal  efficacy. 

Dr.  Fowler  has  given  many  fuccefsful  cafes  in  his  treatife 
on  this  fubjedt.  He  prepares  it  by  boiling  fixty-four  grains  o- 
white  arfenic  in  a Florence  flafk  along  with  as  much  pure  vegeta- 
ble fixed  alkali  in  a pint  of  diftilled  water  till  they  are  dillblv- 
ed,  and  then  adding  as  much  diftilled  water  as  w>U  make  the 
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whole  exa&Iy  fixteen  ounces.  Hence  there  are  four  grams  of 
arfenic  in  every  ounce  of  the  folution.  This  fhould  be  put  into  a 
phial  of  fuch  a fize  of  the  edge  of  its  aperture*  that  fixty  drops 
may  weigh  one  dram,  which  will  contain  half  a grain  of  arfenic. 
To  children  from  two  years  old  to  four  he  gives  from  two  to  five 
drops  three  or  four  times  a day.  From  five  years  old  to  feven, 
he  dirfts  feven  or  eight  drops.  From  eight  years  old  to  twelve* 
he  direfts  from  feven  to  ten  drops.  From  thirteen  years  old  to 
eighteen  he  dire£ts  from  ten  to  twelve  drops.  From  eighteen 
upwards,  twelve  drops.  In  fo  powerful  a medicine  it  is  always 
prudent  to  begin  with  fmaller  dofes,  and  gradually  to  increafe 
them. 

A faturated  folution  of  arfenic  in  water  is  preferable  I think 
to  the  above  operofe  preparation  of  it  5 as  no  error  can  happen 
in  weighing  the  ingredients,  and  it  more  certainly  therefore  pofi> 
feffes  an  uniform  ftrength.  Put  much  more  white  arfenic  re* 
duced  to  powder  into  a given  quantity  of  diftilled  Water,  than 
can  be  diffolved  in  it.  Boil  it  for  half  an  hour  in  a Florence 
flafk,  or  in  a tin  fauce-pan j let  it  ftand  to  fubfide,  and  filter 
it  through  paper.  My  friend  Mr.  Greene,  a furgeon  at  Bree* 
wood  in  Staffordfhire,  allured  me,  that  he  had  cured  in  one  fea* 
fon  agues  without  number  with  this  faturated  folution  ; that  he 
found  ten  drops  from  a two-ounce  phial  given  thrice  a day  was 
a full  dofe  for  a grown  per  fon,  but  that  he  generally  began 
with  five. 

9.  The  manner,  in  which  arfenic  a£ls  in  curing  intermittent 
fevers  cannot  be  by  its  general  ftimulus,  becaufe  no  intoxication 
or  heat  follows  the  ufe  of  it  5 nor  by  its  peculiar  ftimulus  on 
any  part  of  the  fecreting  fyftem,  fince  it  is  not  in  fmall  dofes 
fucceeded  by  any  increafed  evacuation,  or  heat,  and  mull  there- 
fore exert  its  power,  like  other  articles  of  the  forbentia,  on  the 
abforbent  fyltem.  In  what  manner  it  deftroys  life  fo  fuddenly 
is  difficult  to  underhand,  as  it  does  not  intoxicate  like  many 
vegetable  poifons,  nor  produce  fevers  like  contagious  matter. 
When  applied  externally  it  feems  chemically  to  deftroy  the  part 
like  other  cauftics.  Does  it  chemically  deftroy  the  ftomach, 
and  life  in  confequence  ? or  does  it  deftroy  the  action  of  the 
ftomach  by  its  great  ftimulus,  and  life  in  confequence  of  the 
fympathy  between  the  ftomach  and  the  heart  ? This  laft  appears 
to  be  the  moft  probable  mode  of  its  operation. 

The  fuccefs  of  arfenic  in  the  cure  of  intermittent  fevers  I fui- 
pert  to  depend' on  its  ftimulating  the  ftomach  into  ftronger  ac- 
tion, and  thus,  by  the  affociation  of  this  vifcus  with  the  heart 
and  arteries,  preventing  the  torpor  of  any  part  ox  the  fanguir- 

VOL.  I.  T T t erotic 


§ 6 SORBENTIA.  Art.  IV.  2. 6. 0. 

erous  fyftem.  I was  led  to  this  conclufion  from  the  following 
confiderations. 

Firft.  The  effects  of  arfenic  given  a long  time  internally  in 
fmali  dofes,  or  when  ufed  in  larger  quantities  externally  feem 
to  be  fnnilar  to  t'nofe  of  other  great  ftimuli,  as  of  wine  or  alco- 
hol. Thefe  are  a bloated  countenance,  fwelled  legs,  hepatic  tu- 
mours, and  dropfy,  and  fometimes  eruptions  on  the  {kin.  The 
former  of  thefe  I have  feen,  where  arfenic  has  been  ufed  external- 
ly for  curing  the  itch  •,  and  the  latter  appears  on  evidence  in  the 
famous  trial  of  Mifs  Blandy  at  Chelmsford,  about  forty  years  ago. 

Secondly.  I faw  an  ague  cured  by  arfenic  in  a child,  who 
had  in  vain  previoufly  taken  a very  large  quantity  of  bark  with 
great  regularity.  And  another  cafe  of  a young  officer,  who  had 
lived  intemperately,  and  laboured  under  an  intermittent  fever, 
and  had  taken  the  bark  repeatedly  in  confiderable  quantities, 
with  a grain  of  opium  at  night,  and  though  the  paroxyfms  had 
been  thrice  thus  for  a time  prevented,  they  recurred  in  about  a 
week.  On  taking  five  drops  of  a faturated  folution  of  arfenic 
thrice  a day  the  paroxyfms  ceafed,  and  returned  no  more,  and 
at  the  fame  time  his  appetite  became  much  improved. 

Thirdly.  A gentleman  about  fixty-five  years  of  age  had  for 
about  ten  years  been  fubjeft  to  an  intermittent  pulfe,  and  to 
frequent  palpitations  of  his  heart.  Lately  the  palpitations 
feemed  to  obferve  irregular  periods,  but  the  intermiffion  of  eve- 
ry third  or  fourth  pulfation  was  almoft  perpetual.  On  giving 
him  four  drops  of  a faturated  folution  of  arfenic  from  a two- 
ounce  phial  almoft  every  four  hours  for  one  day,  not  only  the 
palpitation  did  not  return,  but  the  intermiffion  ceafed  entirely, 
and  did  not  return  fo  long  as  he  took  the  medicine,  which  was 
three  or  four  days* 

Now  as  when  the  ftomach  has  its  adtion  much  weakened  by 
an  over-dofe  of  digitalis,  the  pulfe  is  liable  to  intermit,  this  evin- 
ces a direct  fympathy  between  thefe  parts  of  the  fyftem  ; and 
as  I have  repeatedly  obferved,  that  when  the  pulfe  begins  to  in- 
termit in  elderly  people,  that  an  eructation  from  the  ftomach, 
voluntarily  produced,  will  prevent  the  threatened  flop  of  the 
heart  ; I am  induced  to  think,  that  the  torpid  (bate  of  the  ftorn- 
ach,  at  the  inftant  of  the  production  of  air  occafioned  by  its 
weak  action,  caufed  the  intermiffion  of  the  pulfe.  And  that 
arfenic  in  this  cafe,  as  well  as  in  the  cafes  of  agues  above  men- 
tioned, produced  its  effects  by  ftimulating  the  ftomach  into  more 
powerful  action  ; and  that  the  equality  of  the  motions  of  die 
heart  was  thus  reftored  by  increafmg  the  excitement  of  the  fen- 
forial  power  of  affociation.  See  Sect.  XXV.  17.  Clals  IV- 
2.  1.  18. 
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Arfenic  has  lately  been  recommended  in  the  hooping  cough, 
tuffis  convulfiva,  by  Mr.  Simmons,  furgeon  of  Manchefter, 
which  he  alTerts  to  be  attended  with  the  molt  falutary  effeas, 
moderating  the  difeafe  in  a few  days,  and  curing  it  generally  in 
a fortnight.  He  has  given  it  to  children  of  a year  old  with  fafe- 
ty,  in  the  dofes  recommended  by  Dr.  Fowler,  v/hofe  folution 
he  ufed,  but  feems  to  have  ufed  venefeaion  and  emetics  occa- 
fionally,  and  recommends,  after  the  folution  has  been  omitted 
for  a week,  to  repeat  it,  to  prevent  a relapfe.  Annals  of  Med- 
icine, 1797. 

10.  Where  arfenic  has  been  given  as  poifon,  it  may  be  dil~ 
covered  in  the  contents  of  the  ftomach  by  the  fmell  like  garlic, 
when  a few  grains  of  it  are  thrown  on  a red-hot  iron-  2.  If 
a few  grains  are  placed  between  two  plates  of  copper,  and  fub- 
ie£ted  to  a red  heat,  the  copper  becomes  whitened.  3.  Dif- 
folve  arfenic  in  water  along  with  vegetable  alkali,  add  to  this  a 
folution  of  blue  vitriol  in  water,  and  the  mixture  becomes  of  a 
fine  green,  which  gradually  precipitates,  as  difeovered  by  Berg- 
man. 4.  Where  the  quantity  is  fuificient,  fome  wheat  may  be 
fteeped  in  a folution  of  it,  which  given  to  fparrows  or  chickens 
will  deltroy  them. 

VII.  1 . Abforption  of  the  matter  from  venereal  ulcers.  No 
ulcer  can  heal,  unlefs  the  abforption  from  it  is  as  great  as  the 
depofition  in  it.  The  preparations  or  oxydes  of  mercury  in  the 
cure  of  the  venereal  difeafe  feem  to  a£I  by  their  increafing  the 
abforption  of  the  matter  in  the  ulcers  it  occafions ; and  that 
whether  they  are  taken  into  the  ftomach,  or  applied  on  the  fkin, 
or  on  the  furface  of  the  ulcers.  And  this  in  the  fame  manner 
as  fugar  of  lead,  or  other  metallic  oxydes,  promote  fo  rapidly 
the  healing  of  other  ulcers  by  their  external  application  ; and 
probably  when  taken  internally,  as  ruft  of  iron  given  to  children 
affected  with  fcrofulous  ulcers  contributes  to  heal  them,  and  fo- 
lutions  of  lead  were  once  famous  in  phthifis. 

The  matter  deposited  in  large  abfcefles  dees  not  occafion  hec- 
tic fever,  till  it  has  become  oxygenated  by  being  expofed  to  the 
open  air,  or  to  the  air  through  a moift  membrane  *,  the  lame 
l'eems  to  happen  to  other  kinds  of  matter,  which  produce  fever, 
or  which  occafion  fpreading  ulcers,  and  are  thence  termed  con- 
tagious. See  Clafs  II  1.  3.  II.  1.  5.  II.  1.  6.  <5.  This  may 
perhaps  occur  from  thefe  matters  not  being  generally  abibrbed, 
till  they  become  oxygenated  ; and  that  it  is  the  ftimulus  of  the 
acid  thus  formed  by  their  union  with  oxygen,  which  occafions 
their  abforption  into  the  circulation,  and  the  fever,  which  they 
then  produce.  For  though  collections  of  matter,  and  milk,  and 
mucus,  are  fometinies  fuddenly  abforbed  during  the  action  of 
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emetics  or  in  fea-fickr.efs,  they  are  probably  eliminated  from  the 
body  without  entering  the  circulation ; that  is,  they  are  taken 
up  by  the  increafed  action  cf  one  lymphatic  branch,  and  evacu- 
ated by  the  inverted  action  of  forne  other  lymphatic  branch,  and 
thus  carried  off  by  ftool  or  urine, 

2.  But  as  the  matter  in  large  abfcefles  is  in  general  not  ab- 
forbed,  till  it  becomes  by  fome  means  expofed  to  air,  there  is 
yeafon  to  conclude,  that  the  ftimulus  of  this  new  combination 
of  the  matter  with  oxygen  occafions  its  abforption  ; and  that 
hence  the  abforption  of  matter  in  ulcers  of  all  kinds,  is  ftill  more 
powerfully  effected  by  the  external  application  or  internal  ufe 
Of  metallic  oxydes  ; which  are  alfo  acids  confifting  of  the  metal 
united  with  oxygen  •,  and  laftly,  becaufe  venereal  ulcers,  and 
thofe  of  itch,  and  tinea,  will  not  heal  without  fome  ftimulant 
application  ; that  is,  the  fecretion  of  matter  in  them  continues 
to  be  greater,  than  the  abforption  of  it ; and  the  ulcers  at  the 
fame  time  continue  to  enlarge,  by  the  contagion  affe&ing  the 
edges  of  them  j that  is,  by  the  ftimulus  of  the  oxygenated  mat- 
ter  ftimulated  the  capillary  veflels  in  its  vicinity  into  a&ions 
fimilalr  to  thofe  of  the  ulcer,  which  produces  it. 

This  effecft  of  the  oxydes  of  mercury  occurs,  whether  faliva- 
tian  attends  its  ufe  or  not.  Salivation  is  much  forwarded  by 
external  warmth,  when  mercury  is  given  to  promote  this  fecre- 
tion ; but  as  the  cure  of  venereal  complaints  depends  on  its  ab^ 
forbent  quality,  the  atl  of  falivation  is  not  neceflary  or  ufeful. 
A quarter  of  a grain  of  good  corrofive  fublimate  twice  a day 
will  feldom  fail  of  curing  the  moft  confirmed  pox  ; and  will  as 
feldom  falivate,  if  the  patient  be  kept  cool.  A quarter  of  a 
grain  thrice  a day  I believe  to  be  infallible,  if  it  be  good  fub= 
limate. 

Mercury  alone  when  fwallowed  does  not  act  beyond  the  in- 
teftines  ; its  active  preparations  are  the  falts  formed  by  its  union 
with  the  various  acids,  as  mentioned  in  the  catalogue.  Its  union 
with  the  vegetable  acid,  when  triturated  with  manna,  is  faid  to 
compole  Iveyfer’s  Pill.  Triturated  with  gum  arabic  it  is  much 
recommended  by  Plenck  ; and  triturated  with  fugar  and  a little 
efieniial  oil,  as  directed  in  a former  Edinburgh  Difpenfatory,  it 
probably  forms  fome  of  the  fyrups  fold  as  noftrums. 

United  with  fulphur  it  feldom  enters  the  circulation,  as  when 
cinnabar,  or  eethiops  mineral,  is  taken  inwardly.  But  united 
with  fat  and  rubbed  on  the  Ikin,  it  is  readily  abforbed.  I know 
not  whether  it  can  be  united  to  charcoal,  nor  whether  it  has 
been  given  internally  when  united  with  animal  fat  -,  if  fix  grains 
cnly  of  fulphur  be  added  to  two  ounces  of  hog’s  fat  and  fix 
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drachms  of  mercury,  they  are  faid  to  unite  with  much  lefs  la- 
bour of  trituration,  than  the  hog’s  fat  and  mercury  alone. 

VIII.  i.  Abforptions  in  general  are  increafed  by  inanition  ; 
hence  the  ufe  of  evacuations  in  the  cure  of  ulcers.  Dr.  Jurin 
abforbed  in  one  night,  after  a day’s  abftinence  and  exercife, 
eighteen  ounces  from  the  atmofphere  in  his  chamber  ; and  eve- 
ry one  mull;  have  obferved,  how  foon  his  {beets  became  dry, 
after  having  been  moiftened  by  fweat,  if  he  throws  off  part  of 
the  bed-clothes  to  cool  himfelf ; which  is  owing  to  the  increafed 
cutaneous  abforption  after  the  evacuation  by  previous  fweat. 

2.  Now  as  opium  is  an  univerial  ftimulant,  as  explained  in 
the  article  of  Incitantia,  it  mult  ftimulate  into  increafed  aftion 
both  the  fecretory  fyftem,  and  the  abforbent  one  ; but  after  re- 
peated evacuation  by  venefedlion,  and  cathartics,  the  abforbent 
fyftem  is  already  inclined  to  a£t  more  powerfully  ; as  the  blood- 
veflels  being  lefs  diftended,  there  is  lefs  refiftanceto  theprogrefs 
of  the  abforbed  fluids  into  them.  Hence  after  evacuations  opi- 
um promotes  abforption,  if  given  in  fmall  dofes,  much  more 
than  it  promotes  fecretion  ; and  is  thus  eminently  of  fervice  at 
the  end  of  inflammations,  as  in  pleurify,  or  peripneumony,  in 
the  dofe  of  four  or  five  drops  of  the  tincture,  given  before  the 
accefs  of  the  evening  paroxyfm  ; which  I have  feen  fucceed 
even  when  the  rifus  fardonicus  has  exifted.  Some  convulfions 
may  originate  in  the  want  of  the  abforption  of  fome  acrid  fecre- 
tion, which  occafions  pain  ; hence  thefe  difeafes  are  fo  much 
more  certainly  relieved  by  opium  after  venefeclion  or  other 
evacuations. 

IX.  i.  Abforption  is  increafed  by  the  calces  or  folutions  of 
mercury,  lead,  zinc,  copper,  iron,  externally  applied  ; and  by 
arfenic,  and  by  fulphur,  and  by  the  application  of  bitter  vegeta- 
bles in  fine  powder.  Thus  an  ointment  confilling  of  mercury 
and  hog’s  fat  rubbed  on  the  {kin  cures  venereal  ulcers  ; and  ma- 
ny kinds  of  herpetic  eruptions  are  removed  by  an  ointment  con- 
fifting  of  fixty  grains  of  white  precipitate  of  mercury  and  an 
ounce  of  hog’s  fat. 

2.  The  tumours  about  the  necks  of  young  people  are  often 
produced  by  the  abforption  of  a faline  or  acrid  material,  which 
has  been  depofited  from  eruptions  behind  the  ears,  owing  to  de- 
ficient abforption  in  the  furface  of  the  ulcer,  but  which  on  run- 
ning down  on  the  fkin  below  becomes  abforbed,  and  fwells  the 
lymphatic  glands  of  the  neck  ; as  the  variolous  matter,  when 
inferted  into  the  arm,  fwells  the  gland  of  the  axilla.  Some- 
times the  perfpirative  matter  produced  behind  the  ears  becomes 
putrid  from  the  want  of  daily  walking  them,  and  may  alfo  caufe 
by  its  abforption  the  tumours  of  the  lymphatics  of  the  neck. 
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In  the  former  cafe  the  application  of  a cerate  of  lapis  calamina- 
ris,  cr  of  ceruiTa  in  dry  powder,  or  of  rags  dipped  in  a folution 
of  fugar  of  lead,  increafes  the  abforption  in  the  ulcers,  and  pre- 
vents the  efFufion  of  the  faline  part  of  the  fecreted  material. 
The  latter  is  to  be  prevented  by  cleanlinefs. 

After  the  eruptions  or  ulcers  are  healed  a folution  of  corrofive 
fublimate  of  one  grain  to  an  ounce  of  water  applied  for  fome 
weeks  behind,  the  ear,  and  amongft  the  roots  of  the  hair  on  one 
fide  of  the  head,  where  the  mouths  of  the  lymphatics  of  the 
neck  open  themfelves,  frequently  removes  thefe  tumours. 

3.  Linen  rags  moiftened  with  a folution  of  half  an  ounce  of 
fugar  of  lead  to  a pint  of  water  applied  on  the  eryfipelas  on  ana- 
farcous  legs,  which  have  a tendency  to  mortification,  is  more 
efficacious  than  other  applications.  White  vitriol  fix  grains 
diffiolved  in  one  ounce  of  rofe  water  removes  inflammations  of 
the  eyes  after  evacuation  more  certainly  than  folutions  of  lead. 
Blue  vitriol  two  or  three  grains  diflfolved  in  an  ounce  of  water 
cures  ulcers  in  the  mouth,  and  other  mucous  membranes,  and 
a folution  of  arfenic  externally  applied  cures  the  itch,  but  re- 
quires great  caution  in  the  ufe  of  it.  See  Clafs  II.  1.  5.  6. 

A feeble  old  man  with  fwelleJ  legs  had  an  eryfipelas  on  both 
of  them  ; to  one  of  thefe  legs  a fine  powder  of  Peruvian  bark 
was  applied  dry,  and  renewed  twice  a day  ; on  the  other  linen 
rags  moiftened  with  a folution  of  faccharum  faturni  were  appli- 
ed, and  renewed  twice  a day ; and  it  was  obferved,  that  the 
latter  healed  much  fooner  than  the  former. 

As  the  external  application  of  calx  of  lead  ftimulates  inflam- 
ed parts  very  violently,  if  it  be  applied  too  early,  before  the 
veflels  are  emptied  by  evacuations,  or  by  the  continuance  of  the 
difeafe,  it  is  liable  to  increafe  the  inflammation,  or  to  induce 
mortification,  as  in  ophthalmy  ; and  in  a cafe,  which  was  re- 
lated to  me  of  a perron  who  much  pricked  his  legs  amongft 
gorfe,  which,  on  the  application  of  Goulard’s  folution  of  lead, 
mortified  with  extenfive  floughs.  But  where  the  fvftem  is  pre- 
vioufly  emptied,  there  is  lefs  refiftance  to  the  progrefs  of  ab- 
forbed  fluids  ; and  the  ftimuhis  of  lead  then  increafes  the  ac- 
tion of  the  abforbent  l'yftem  more  than  of  the  fecerning  fyftem, 
and  the  inflamed  part  prefently  difappears. 

4.  Bitter  vegetables,  as  the  Peruvian  bark,  quilted  between 
two  fliirts,  or  ftrewed  in  their  beds,  will  cure  the  ague  in  chil- 
dren fometimes.  Iron  in  folution,  and  fome  bitter  extract,  as  in 
the  form  of  ink,  will  cure  one  kind  of  herpes  called  the  ringworm. 
And  I have  feen  feven  parts  of  bark  in  fine  powder  mixed  with 
one  part  of  cerufe,  or  white  lead,  in  fine  powder,  applied  dry  to 
fcrofulous  ulcers,  and  renewed  daily,  with  great  advantage. 

5.  To 
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5.  To  thefe  fhould  be  added  eledlric  fparks  and  {bocks* 
which  promote  the  abforption  of  the  veflels  in  inflamed  eyes  of 
fcrofulous  children ; and  difperfe,  or  bring  to  fuppuration,  fcrof- 
iiious  tumours  about  the  neck.  For  this  laft  purpofe  fmart 
fliocks  flrould  be  pafled  through  the  tumours  only,  by  enclofing 
them  between  two  brafs  knobs  communicating  with  the  external 
and  internal  coating  of  a charged  phial.  See  Art.  II.  2.  2.  2» 

X.  1.  Bandages  increafe  abforption,  if  they  are  made  to  fit 
nicely  on  the  part ; for  which  purpofe  it  is  neceflary  to  fpread 
fome  moderately  adhefive  plafter  on  the  bandage,  and  to  cut  it 
into  tails,  or  into  flhreads  two  inches  wide ; the  ends  are  to  be 
wrapped  over  each  other  ; and  it  mull  be  applied  when  the  part 
is  leaft  tumid,  as  in  the  morning  before  the  patient  rifes,  if  on 
the  lower  extremities.  The  emplaftrum  de  minio  made  to  cov- 
er the  whole  of  a fwelled  leg  in  this  manner,  whether  the  fwell- 
ing  is  hard,  which  is  ufually  termed  fcorbutic  ; or  more  eafily 
compreflible,  as  in  anafarca,  reduces  the  limb  in  two  or  three 
days  to  its  natural  fize  ; for  this,purpofe  I have  fometimes  ufed 
carpenter’s  glue,  mixed  with  one  twentieth  part  of  honey  to 
prevent  its  becoming  too  hard,  inftead  of  a refinous  plafter  ; but 
the  minium  plafter  of  the  {hops  is  in  general  to  be  preferred. 
Nothing  fo  much  facilitates  the  cure  of  ulcers  in  the  legs,  as 
covering  the  whole  limb  from  the  toes  to  the  knee  with  fuch  a 
plafter  bandage  ; which  increafes  the  power  of  abforption  in  the 
iurface  of  the  fore* 

2.  The  lymph  is  carried  along  the  abforbent  veflels,  which  are 
deplete  with  valves,  by  the  intermitted  preflure  of  the  arteries  in 
their  neighbourhood.  Now  if  the  external  flcin  of  the  limb  be  lax, 
it  rifes, and  gives  way  to  the  preflure  of  the  arteries  at  every  pulia- 
tion ; and  thence  the  lymphatic  vefleb  are  fubjeft  to  the  preflure 
of  but  half  the  arterial  force.  But  when  the  external  flcin  is 
tightened  by  the  furr.ounding  bandage,  and  thence  is  not  elevated 
by  the  arterial  diaftole,  the  whole  of  this  power  is  exerted  iit 
comprefling  the  lymphatic  veflels,  and  carrying  on  the  lymph  al- 
ready abforbed  •,  and  thence  the  abforbent  power  is  fo  amazing- 
ly increafed  by  bandage  nicely  applied.  Pains  are  fometimes 
left  in  the  flefhy  parts  of  the  thighs  or  arms,  after  the  inflamma- 
tion is  gone,  in  the  acute  rheumatifm,  or  after  the  patient  is  to0 
weak  for  further  evacuation  •,  in  this  cafe  after  internal  abforbent 
medicines,  as  the  bark,  and  opiates,  have  been  ufed  in  vain,  I 
have  fuccefsfully  applied  a plafter-bandage,  as  above  defcribed, 
fo  as  to  comprefs  the  pained  part. 

Since  the  above  was  written,  Mr.  Baynton,  an  ingenious  fur- 
geon  of  Briftol,  has  publilhed  « A Method  of  Treating  Ulcers 
»f  the  Legs,”  fold  by  Robinfon,  London.  In  which  he  endeav- 
ours 
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ours  to  bring  the  lips  of  thofe  ulcers  nearer  together  by  means 
of  flips  of  adhefive  plafter,  as  above  deferibed  ; which  feems  to 
have  been  attended  with  great  fuccefs,  without  confinement  of 
the  patient.  See  Sect.  XXXIII.  3.  2. 

But  when  flips  of  adhefive  plafter  are  put  over  a wound  fo  as 
to  bring  the  edges  of  it  together  nearly,  or  quite,  into  contact 
with  each  ocher,  the  part  is  at  the  fame  time  covered,  as  the  flip? 
of  adhefive  plafter  are  applied,  from  the  eye  of  rhe  furgeon.  I 
have  therefore  advifed  two  tin  plates  a little  longer  than  the 
wound,  and  about  half  an  inch  broad,  to  be  faftenedto  the  ends 
of  the  pieces  of  adhefive  plafter,  and  applied  one  on  each  lip  of 
the  wound  or  ulcer  5 and  then  by  a narrow  flip  of  adhefive  plaf- 
ter  applied  at  each  end  of  thefe  tins,  they  may  be  drawn  togeth- 
er, and  the  whole  lips  of  the  wound  may  be  feen  at  the  fame 
time  by  the  furgeon  ; and  then  a comprefs  of  thin  lead,  or  of  lin- 
en, may  be  applied  by  other  ftrips  of  plafter  fo  as  to  heal  recent 
\v0und3,  and  even  ulcers,  without  fcarcely  any  unevennefs  cr 
width  of  the  fear. 

XL  1.  We  fhai!  conclude  by  obferving,  that  the  forbentia 
ftrengthen  the  whole  habit  by  preventing  the  efcape  of  the  fluid 
part  of  the  fecretions  out  of  the  body,  before  it  has  given  up  as 
much  nourifhmeut,  as  it  is  capable  ; as  the  liquid  part  of  the  fe- 
cretion  of  urine,  fweat,  falivaj  and  of  all  other  fecretions,  which 
are  poured  into  receptacles.  Hence  they  have  been  faid  to 
brace  the  body,  and  been  called  tonics,  which  are  mechanical 
terms  not  applicable  to  the  living  bodies  of  animals ; as  explain- 
ed in  Sea.  XXXII.  3.  2. 

2.  A continued  ufe  of  bitter  medicines  for  years  together,  as 
of  Portland’s  powder,  or  of  the  bark,  is  fuppoied  to  induce  apo- 
plexy, or  other  fatal  difeafes.  Two  cafes  of  this  kind  have  fall- 
en under  my  obfervation  ; the  patients  were  both  rather  intem- 
perate in  refpea  to  the  ufe  of  fermented  liquors,  and  one  of 
them  had  been  previoufly  fubjea  to  the  gout.  As  I believe  the 
gout  generally  originates  from  a topor  of  the  liver,  which,  in- 
ftead  of  being  fucceeded  by  an  inflammation  of  it,  is  fucceeded 
by  an  inflammation  of  fome  of  the  joints ; or  by  a pimpled  face, 
which  is  another  mode,  by  which  the  difeafe  of  the  liver  is  ter- 
minated : I conceive,  that  the  daily  ufe  of  bitter  medicines  had 
in  thefe  patients  prevented  the  removal  of  a gouty  inflammation 
from  the  liver  to  the  membranes  of  the  joints  of  the  extremities, 
or  to  the  fkin  of  the  face,  by  preventing  the  neceflary  torpor 
of  thefe  parts  previous  to  the  inflammation  of  them  ; in  the  fame 
manner  as  cold  fits  of  fever  are  prevented  by  the  fame  medicines  \ 
and,  as  I believe,  the  returns  of  the  gout  have  fome  times  for 
two  or  three  years  been  prevented  by  them. 
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One  of  thefe  patients  died  of  the  apoplexy  in  a few  hours  1 
and  the  other  of  an  inflammation  of  the  liver,  which  I believe 
was  called  the  gout,  and  in  confequence  was  not  treated  by  ven-* 
efedlion,  and  other  evacuations.  Hence  it  appears,  that  the 
daily  ufc  of  hop  in  our  malt  liquor  mult  add  to  the  noxious  qual- 
ity of  the  fpirit  in  it,  when  taken  to  excefs,  and  contribute  to 
the  production  of  apoplexy,  or  inflammation  of  the  liver. 

III.  Catalogue  of  the  Sorbentia. 

I.  Sorbcntia  afteCting  the  flrin. 

x.  Acid  of  vitriol,  of  fea-falt,  lemons,  floes,  prunus  fpU 
tlofa,  crabs,  pyrus,  quince,  pyrus  cydonia,  opium. 

2.  Externally  calx  of  zinc,  of  lead,  or  of  mercury. 

II.  Sorbentia  affefling  the  mucous  membranes. 

x.  Jtiice  of  floes,  crabs,  Peruvian  bark,  cinchona,  opium. 

2.  Externally  blue  vitriol. 

III.  Sorbentia  afFefting  tlie  cellular  membrane. 

x.  Peruvian  bark,  wormwoods,  artemifia  maritima,  arte- 
mifia  abfynthium,  worm-feed,  artemifia  fantonicurrij 
chamomile,  anthemis  nobilis,  tanfey,  tanacetum,  bog- 
bean,  menyanthes  trifoliata,  centaury,  gentiana  centau- 
rium,  gentian,  gentiana  lutea,  artichoke-leaves,  cynara 
fcolymus,  hop,  humulus  lupulus,  falix  caprea,  geurrt 
urban  um,  datifca  cannabinU. 

2.  Orange-peel,  cinnamon,  nutmeg,  mace. 

3.  Vomits,  fquill,  digitalis,  tobacco, 

4.  Bath  of  warm  air,  of  fleam. 

IV.  Sorbentia  affefting  the  veins. 

1.  Water-crefs,  fifymbrium  naftuttiurn  aquaticum,  muf- 
tard,  finapis,  fcurvy-grafs,  cochlearia  hortenfis,  horfe- 
radifh,  cochlearia  armoracia,  cuckoo-flower,  carda- 
mine,  dogVgrafs,  dandelion,  leontodon,  taraxacon, 
cellery,  apiurn,  cabbage,  braffica. 

2.  Chalybeates,  bitters,  and  opium,  after  fufficient  evac- 
uation. 

3.  Externally  vinegar,  friclion,  eleClricity. 

'V.  Sorbentia  affecting  the  inteftines. 

1 . Rhubarb,  rheum  palmatum,  oak-galls,  gallse  qucrcittre, 
tormentiila  ere£la,  cinquefoil,  potentilla,  red-rofes, 
uva  urfi,  fimarouba. 

2.  Logwood,  hasmatoxylum,  campechiarium,  fuccUs 
acacias,  dragon’s  blood,  terra  japonica,  mimofa  catechu. 

Alum,  earth  of  alum,  Armenian  bole,  chalk,  creta,  crab’s 

*foL,  h Ij  u 1 a claws. 


64  SORBENTIA.  Art.  IV.  3. 6. 

claws,  chelse  cancrorum,  white  day,  cimolia,  calcined 
hartflhorn,  cornu  cervi  calcinatum,  bone-aflies. 

VI.  Sorbentia  affeding  the  liver,  ftomach,  and  other  vil'cera. 

Ruft  of  iron,  filings  of  iron,  fait  of  fteel,  fal  martis, 
blue  vitriol,  white  vitriol,  calomel,  emetic  tartar,  fugar 
of  lead,  white  arfenic. 

VII.  Soibentia  affeding  venereal  ulcers.  Mercury  diflolved 

or  corroded  by  the  following  acids  : 

1.  Diflolved  in  vitriolic  acid,  called  turpeth  mineral,  or 
hydrargyrus  vitriolatus. 

2.  Diflolved  in  nitrous  acid,  called  hydrargyrus  nitratus 
ruber. 

3.  Diflolved  in  muriatic  acid,  mercurius  corrofivus  fub- 
limatus,  or  hydrargyrus  muriatus. 

jl.  Corroded  by  muriatic  acid.  Calomel. 

5.  Precipitated  from  muriatic  acid,  mercurius  precipita- 
tus  albus,  calx  hydrargyri  alba. 

6.  Corroded  by  carbonic  acid  ? The  black  powder  on 
crude  mercury. 

7.  Calcined,  or  united  with  oxygen. 

8.  United  with  animal  fat,  mercurial  ointment. 

9.  United  with  fulphur.  Cinnabar. 

10.  Partially  united  with  fulphur.  iEthiops  mineral. 

1 1 . Divided  by  calcareous  earth.  Hydrargyrus  cum  creta. 

12.  Divided  by  vegetable  mucilage,  by  fugar,  by  balfams. 

VIII.  Sorbentia  affecting  the  whole  fyftem.  Evacuations 
by  venefedtion  and  cafharfis,  and  then  the  exhibition 
of  opium. 

IX.  Sorbentia  externally  applied. 

1.  Solutions  of  mercury,  lead,  zinc,  copper,  iron,  arfen- 
ic ; or  metallic  calces  applied  in  dry  powder,  as  ce- 
rufia,  lapis  calaminaris. 

2.  Bitter  vegetables  in  decodfions  and  in  dry  powders, 
applied  externally,  as  Peruvian  bark,  oak  bark,  leaves 
of  wormwood,  of  tanfey,  chamomile  flowers  or  leaves. 

3.  Electric  fparks,  or  (hocks. 

X.  Bandage  fpread  with  emplaftrum  e minio,  or  with  car- 

penter’s glue  mixed  with  one  twentieth  part  of  honey. 

XI.  Portland’s  powder  its  continued  ufe  pernicious,  and  of 
hops  in  beer. 
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Art.  V. 

INVERTENTIA. 

I.  Those  things,  which  invert  the  natural  order  of  the  fuc- 
ceffive  irritative  motions,  are  termed  invertentia. 

1.  Emetics  invert  the  motions  of  the  ftomach,  duodenum, 
and  cefophagus. 

2.  Violent  cathartics  invert  the  motions  of  the  lacteals,  and 
inteftinal  lymphatics. 

3.  Violent  errhines  invert  the  nafal  lymphatics,  and  thofe  of 
the  frontal  and  maxillary  finufes.  And  medicines  producing 
naufea,  invert  the  motions  of  the  lymphatics  about  the  fauces. 

4.  Medicines  producing  much  pale  urine,  as  a certain  quan- 
tity of  alcohol,  invert  the  motions  of  the  urinary  abforbents  ; if 
the  dofe  of  alcohol  is  greater,  it  inverts  the  ftomach,  producing 
the  drunken  ficknefs. 

5.  Medicines  producing  cold  fweats,  palpitation  of  the 
heart,  globus  hyftericus  ; as  violent  evacuations,  fome  poifons, 
fear,  anxiety,  a£l  by  inverting  the  natural  order  of  the  vafcular 
motions. 

II.  Observations  on  the  Invertentia. 

1.  1.  The  aclion  of  vomiting  feems  originally  to  have  been 
occafioned  by  difagreeable  fenfation  from  the  diftention  or  acri- 
mony of  the  aliment ; in  the  fame  manner  as  when  any  difguft- 
ful  material  is  taken  into  the  mouth,  as  a bitter  drug,  and  is  re- 
jected by  the  retrograde  motions  of  the  tongue  and  lips  ; as 
explained  in  Clafs  IV.  1.  1.  2.  and  mentioned  in  Sect.  XXXV. 
1.  3.  Or  the  difagreeable  fenfation  may  thus  excite  the  power 
of  volition,  which  may  alfo  contribute  to  the  retrograde  actions 
of  the  ftomach  and  cefophagus,  as  when  cows  bring  up  the  con- 
tents of  their  firft  ftomach  toremafticate  it.  To  either  of  thefe 
is  to  be  attributed  the  aftion  of  mild  emetics,  which  foon  ceafe 
to  operate,  and  leave  the  ftomach  ftronger,  or  more  irritable, 
after  their  operation  owing  to  the  accumulation  of  the  fenfo- 
rial  power  of  irritation  during  its  torpid  or  inverted  action. 
Such  appears  to  be  the  operation  of  icecacuanha,  or  of  antimo- 
nium  tartarizatum,  in  fmall  dofes. 

2.  But  there  is  reafon  to  believe,  that  the  ftronger  emetics, 
as  digitalis,  firft  ftimulate  the  abforbent  vefTels  of  the  ftomach 
into  greater  a£tion  ; and  that  the  inverted  motions  of  thefe  ab- 
forbents next  occur,  pouring  the  lymph,  lately  taken  up,  or  ob- 
tained 
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tamed  from  other  lymphatic  branches,  into  the  ftomach  : the 
Quantity  of  which  in  fome  difeafes,  as  in  the  cholera  morbus,  ft 
inconceivable.  This  inverted  motion,  firft  of  the  abforbents  ol 
the  ftomach,  and  afterwards  of  the  ftomach  itfelf,  feems  to  origi- 
nate from  the  exhauftion  or  debility,  which  fucceeds  the  un- 
natural degree  of  addion,  into  which  they  had  been  previoully 
ftimulated.  An  unufual  defedb  of  ftimulus,  as  of  food  without 
fpice  or  wine  in  the  ftomachs  of  thofe,  who  have  been  much 
accuftomed  to  fpice  or  wine,  will  induce  ficknefs  or  vomiting  ^ 
in  this  cafe  the  defective  energy  of  the  ftomach  is  owing  to 
defedl  of  accuftomed  ftimulus ; while  the  adbion  of  vomiting 
from  digitalis  is  owing  to  a deficiency  of  lenforial  power,  which 
is  previoully  exhaufted  by  the  excels  of  its  ftimulus.  See  Sedl 
XXXV,  x.  3.  and  Clafs  IV.  1.  1.  2. 

For  firft,  no  increafe  of  heat  arifes  from  this  action  of  vomit- 
ing ; which  always  occurs,  when  the  fecerning  fyftem  is  ftimu- 
lated into  atftion.  Secondly,  the  motions  of  the  abforbent  vef- 
fels  are  as  liable  to  inverfion  as  the  ftomach  itfelf ; which  laft, 
with  the  oefophagus,  may  be  confidered  as  the  abforbent  mouth 
and  belly  of  that  great  gland,  the  inteftinal  canal.  Thirdly, 
the  clafs  of  forbentia,  as  bitters  and  metallic  falts,  given  in  large 
dofes,  become  invertentia,  and  vomit,  or  purge.  And  laftly, 
the  ficknefs  and  vomiting  induced  by  large  potations  of  wine, 
or  opium,  does  not  occur  till  next  day  in  fome  people,  in  nom 
till  fome  time  after  their  ingurgitation.  And  tinddure  of  digi- 
talis in  the  dofe  of  30  or  60  drops,  though  applied  m folution,  is 
a confiderable  time  before  it  produces  its  effect ; though  vomiting 
is  inftantaneoufly  induced  by  a nafeous  idea,  or  a naufeous  taftc 
in  the  mouth.  At  the  fame  time  there  f$em  to  be  fome  mate- 
rials which  can  iirmediaely  ftimulate  the  ftomach  into  fuch  pow- 
erful adlion,  as  to  be  immediately  fu'cceeded  by  paralvfie  of  it, 
and  confequent  continued  fever,  or  immediate  death  and  this 
without  exciting  fenfation,  that  is,  without  our  perceiving  it. 
Of  thefe  are  the  contagious  matter  of  fome  fevers  fwallowed 
with  the  faliva,  and  probably  a few  grains  of  arfeuic  taken  in  lo- 
cution. See  Suppl.  I.  8.  8.  Art.  IV.  2.  6.  9. 

3.  Some  "brandies  of  the  lymphatic  fyftem  become  inverted 
by  their  fympathy  with  other  branches,  which  are  only  ftimu- 
lated into  too  violent  abforption.  Thus,  when  the  ftomach  an,; 
duodenum  are  much  ftimulated  by  alcohol,  by  nitre,  or  b\ 
worms,  in  fome  perfons  the  urinary  lymphatics  have  their  mo- 
tion inverted,  and  pour  that  material  into  the  bladder,  which  i-. 
pblorbed  from  the  inteftines.  Hence  the  drunken  diabetr: 
is  produced  ; and  hence  chyle  i§  feen  in  the  urine  in  worm 
9afe§. 
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When  on  the  contrary  fome  branches  of  the  abforbent  fyftems 
have  their  motions  inverted  in  confequence  of  the  previous  ex. 
hauftion  of  their  fenforial  power  by  any  violent  ftimulus,  other 
branches  of  it  have  their  abforbent  power  greatly  increafed. 
Hence  continued  vomiting,  or  violent  cathartics,  produce  great 
abforption  from  the  cellular  membrane  in  cafes  of  dropfv ; and 
the  fluids  thus  abforbed  are  poured  into  the  ftomach  and  intef- 
tines  bv  the  inverted  motions  of  the  ladteals  and  lymphatics.  See 
Seft.  XXIX.  4.  and  5. 

4.  The  quantity  of  the  dofe  of  an  emetic  is  not  of  fo  great 
confequence  as  of  other  medicines,  as  the  greateft  part  of  it  is 
rejedled  with  the  firft  effort.  All  emetics  are  faid  to  aft  with 
greater  certainty  when  given  in  a morning,  if  an  opiate  had 
been  given  the  night  before.  For  the  fenforial  power  of  irrita- 
tion of  the  ftomach  had  thus  been  in  fo  me  meafure  previoufly 
exhaufted  by  the  ftimulus  of  the  opium,  which  thus  facilitates 
the  action  of  the  emetic ; and  which,  when  the  dofe  of  opium 
has  been  large,  is  frequently  followed  on  the  next  day  by  fpon- 
taneous  ficknefs  and  vomitings,  as  after  violent  intoxication. 

Ipecacuanha  is  the  moft  certain  in  its  effect  from  five  grains 
to  thirty  5 white  vitriol  is  the  moft  expeditious  in  its  effeft, 
from  twenty  grains  to  thirty  diflolved  in  warm  water  ; but  emet-^ 
ic  tartar,  antimonium  tartarizatum,  from  one  grain  to  four  to 
fane  people,  and  from  thence  to  twenty  to  infane  patients,  will 
anfwer  moft  of  the  ufeful  purpofes  of  emetics ; but  nothing 
equals  the  digitalis  purpurea  for  the  purpofe  of  absorbing  water 
from  the  cellular  membrane  in  the  anafarca  pulroonum,  or  fry. 
drops  peftoris,  See  Art.  II.  3.  7. 

II.  Violent  cathartics.  1.  Where  violent  cathartics  are  re. 
quived,  as  in  droofies,  the  fquill  in  dried  powder  made  into 
fmall  pills  of  a grain,  or  a grain  and  a half,  one  to  be  given  ev. 
ery  hour  till  they  operate  brifldy,  is  very  efficacious ; or  half  a 
grain  of  emetic  tartar  difiolved  in  an  ounce  of  peppermint-water, 
?nd  given  every  hour,  till  it  operates.  Scammony,  and  ether 
ftrong  purges,  are  liable  to  produce  hypercatharfis,  if  they  are 
not:  nicely  prepared,  and  accurately  weighed,  and  are  thence 
dangerous  in  common  practice.  Gamboge  is  uncertain  in  its 
effefts,  it  has  otherwife  the  good  property  of  being  taftelefs  ; and 
on  that  account  fome  preparation  of  it  might  be  ufeful  for  chiL 
dren,  by  which  its  dole  could  be  afeertai.ned,  and  its  effects  rein, 
dered  more  uniform. 

2.  In  inflammations  of  the  bowels  with  conftipatioq  calomel, 
given  in  a dote  from  ten  to  twenty  grains  after  due  venefeCtion, 
is  moft  efficacious;  and  if  made  into  very  fmall  pills  is  notfia. 
file  to  be  rejected  by  vomiting,  which  generally  attends  thole 
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cafes.  When  this  fails,  a grain  of  aloes  every  hour  will  find  its 
way,  if  the  bowel  is  not  deftroyed  ; and  fometimes,  I believe,  if 
it  be,  when  the  mortification  is  not  extenfive.  If  the  vomiting 
continues  after  the  pain  ceafes,  and  efpecially  if  the  bowels  be- 
come tumid  with  air,  which  founds  on  being  ftruck  with  the 
finger,  thefe  patients  feldom  recover.  Opiates  given  along 
with  the  cathartics  I believe  to  be  frequently  injurious  in  inflam- 
mation of  the  bowels,  though  they  may  thus  be  given  with  ad- 
vantage in  the  faturnine  colic ; the  pain  and  conftipation  in 
which  difeafe  are  owing  to  torpor  or  inactivity,  and  not  to  too 
great  action.  See  Clafs  I.  2.  4.  8. 

III.  Violent  errhines  and  fialagogues.  1.  Turpeth  mineral 
in  the  quantity  of  one  grain  mixed  with  ten  grains  of  fugar  an- 
fwers  every  purpofe  to  be  expedted  from  errhines.  Their  oper- 
ation is  by  inverting  the  motions  of  the  lymphatics  of  the  mem- 
brane, which  lines  the  noftrils,  and  the  caverns  of  the  forehead 
and  cheeks  •,  and  may  thence  poffibly  be  of  fervice  in  the  hydro- 
cephalus internus. 

Some  other  violent  errhines,  as  the  powder  of  white  hellebore,, 
or  Cayenne  pepper,  diluted  with  fome  lefs  acrid  powder,  are  faid 
to  cure  fome  cold  or  nervous  head-achs ; which  may  be  effeCI- 
ed  by  inflaming  the  noftrils,  and  thus  introducing  the  fenforial 
power  of  fenfation,  as  well  as  increafing  that  of  irritation  ; and 
thus  to  produce  violent  action  of  the  membranes  of  the  noftrils, 
and  of  the  frontal  and  maxillary  finufes,  which  may  by  affocia- 
tion  excite  into  aftion  the  torpid  membranes,  which  occafion  the 
head-ach.  They  may  be  ufed  on  the  fame  account  in  amauro- 
fis  and  in  deafnefs. 

2.  A copious  falivation  without  any  increafe  of  heat  often  at- 
tends hyfteric  difeafes,  and  fevers  with  debility,  owing  to  an  in- 
verfion  of  the  lymphatics  of  the  mouth,  fee  Clafs  I.  1.  2.  6.  The 
fame  occurs  in  the  naufea,  which  precedes  vomiting  ; and  is  alfo 
excitable  by  difagreeable  taftes,  as  by  fquills,  or  by  naufeous 
fmells,  or  by  naufeous  ideas.  Thefe  are  very  fimilar  to  the  oc- 
eafional  difcharge  of  a thin  fluid  from  the  noftrils  of  fome  peo- 
ple, which  recurs  at  certain  periods,  and  differs  from  defective 
abforption. 

IV.  Violent  diuretics,  i.  If  nitre  be  given  from  a dram  to- 
half  an  ounce  in  a morning  at  repeated  draughts,  the  patient 
becomes  fickifh,  and  much  pale  water  is  thrown  into  the  blad- 
der by  the  inverted  action  of  the  urinary  lymphatics.  Hence  the 
abforption  in  ulcers  is  increafed  and  the  cure  forwarded,  as  ob- 
ferved  by  Dr.  Rowley. 

2.  Cantharides  taken  inwardly  fo  ftimulate  the  neck  of  the 
Madder  as  to  increafe  the  difcharge  of  mucus,  which  appears  in 

the 
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the  urine  •,  but  I once  faw  a large  dofe  taken  by  miftake,  not  lefs 
than  half  an  ounce  or  an  ounce  of  the  tinfture,  by  which  I fup- 
pofe  the  urinary  lymphatics  were  thrown  into  violent  inverted 
motions,  for  the  patient  drank  repeated  draughts  of  fubtepid 
water  to  the  quantity  of  a gallon  or  two  in  a few  hours  ; and 
during  the  greateft  part  of  that  time  he  was  not  I believe  two 
entire  minutes  together  without  making  water.  A little  blood 
was  feen  in  his  water  the  next  day,  and  a forenefs  continued  a 
day  longer  without  any  other  inconvenience. 

3.  The  deco£iion  of  foxglove  fhould  alfo  be  mentioned  here, 
as  great  effufiofts  of  urine  frequently  follow  its  exhibition.  See 
Art.  IV.  2.  3.  7.  And  an  infufion  or  tindlure  of  tobacco  as 
recommended  by  Dr.  Fowler  of  York. 

4.  Alcohol,  and  opium,  if  taken  fo  as  to  induce  flight  intoxi- 
ication,  and  the  body  be  kept  cool,  and  much  diluting  liquids 
taken  along  with  them,  have  fimilar  efFetl  in  producing  for  a 
time  a greater  flow  of  urine,  as  moll  intemperate  drinkers  mull 
©ccafionally  have  obferved.  This  circumftance  feems  to  have 
introduced  the  ufe  of  gin,  and  other  vinous  fpirits,  as  a diuretic, 
unfortunately  in  the  gravel,  amongfl:  ignorant  people  ; which 
difeafe  is  generally  produced  by  fermented  or  fpirituous  liquors, 
and  always  increafed  by  them. 

5.  Fear  and  anxiety  are  well  known  to  produce  a great  fre- 
quency of  making  water.  A perfon  who  believed  he  had  made 
a bad  purchafe  concerning  an  eftate,  told  me,  that  he  made  five 
or  fix  pints  of  water  during  a fleeplefs  night,  which  fucceeded 
his  bargain  ; and  it  is  ufual,  where  young  men  are  waiting  in 
an  antiroom  to  be  examined  for  college  preferment,  to  fee  the 
chamber-pot  often  wanted. 

V.  Cold  fweats  about  the  head,  neck,  and  arms,  frequently 
attend  thofe,  whofe  lungs  are  opprefled,  as  in  fome  dropfies  and 
afthma.  A cold  fweat  is  alfo  frequently  the  harbinger  of  death, 
Thefe  are  from  the  inverted  motions  of  the  cutaneous  lymphat- 
ic branches  of  thofe  parts. 

III.  Catalogue  oe  Invertentia. 


I.  Emetics,  ipecacuanha,  emetic  tartar,  antimonium  tartari- 

fatum,  fquill,  lcilla  maritima,  carduus  benedi&us,  cni- 
cus  acarna,  chamomile,  anthemis  nobilis,  white  vitriol, 
vitriolum  zinci,  foxglove,  digitalis  purpurea,  ciyfters 
of  tobacco. 

II.  Violent  cathartics,  emetic  tartar,  fquill,  buckthorn,  rham- 

nus  catharricus,  fcammonium,  convolvulus  fcammo- 

nia. 
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ilia,  gamboge,  elateriurn,  colocyttth,  cucumis  colocyn- 
this,  veratrum. 

III.  Violent  errhines  and  fialagogues,  turpeth  mineral,  hydra- 

gyrus  vitriolatus,  afarum  europteum,  euphorbium,  cap- 
ficum,  veratrum,  naufeous  fmells,  naufeous  ideas. 

IV.  Violent  diuretics,  nitre,  fquill,  feneka,  cantharides,  alco- 

hol, foxglove,  tobacco,  anxiety. 

V.  Cold  fudorifics,  poifons,  fear,  approaching  death. 


Art.  VI. 

RE  VERTENTI  A. 

1.  Those  things,  which  reftore  the  natural  order  of  the  hi- 
verted  irritative  motions,  are  termed  Revertentia. 

r.  As  mufk,  caftor,  afafcetida,  valerian,  effential  oils. 

2.  Externally  the  vapour  of  burnt  feathers,  of  volatile  falls, 
or  oils,  blifters,  finapifms. 

Thefe  reclaim  the  inverted  motions  without  increafing  the 
heat  of  the  body  above  its  natural  (late,  if  given  in  their  proper 
dofes,  as  in  the  globus  hyftericus,  and  palpitation  of  the  heart. 

The  incitantia  revert  thefe  morbid  motions  more  certainly,  as 
opium  and  alcohol : and  refcore  the  natural  heat  more  ; but  if 
they  induce  any  degree  of  intoxication,  they  are  fucceeded  by 
debility,  when  their  ftimulus  ceafes. 

II.  Observations  on  the  Revertentia. 

I.  t.  The  hyfteric  difeafe  is  attended  with  inverted  motion; 
feebly  exerted  of  the  oefophagus,  inteftinal  canal  and  lymphat- 
ics of  thebladder.  Hence  the  borborigmi,or  rumbling  of  the  bow- 
els, owing  to  their  fluid  contents  defeending  as  the  air  beneath 
afeends.  The  globus  hyftericus  confifts  in  the  retrograde  mo- 
tion of  the  cefophagus,  and  the  great  flow  of  urine  from  that  of 
the  lymphatics  fnread  on  the  neck  of  the  bladder  *,  and  a copious 
falivation  fometimes  happens  to  thefe  patients  from  the  inverfion 
of  the  lymphatics  of  the  mouth  ; and  palpitation  of  the  heart 
owing  to  weak  or  incipient  inverfion  of  its  motions  ; and  fivn- 
cope,  when  this  occurs  in  its  greateft  degree. 

Thefe  hyfteric  affections  are  not  neceflarily  attended  with 
pain  $ though  it  fometimes  happens,  that  pains,  which  originate 
, from 
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from  quiefcence,  afflitt  thefe  patients,  as  the  hemicrania,  which 
has  erroneoufly  been  termed  the  clavus  hyftericus  | but  which  is 
owing  folely  to  the  inaction  of  the  membranes  of  that  parr,  like 
the  pains  attending  the  cold  fits  of  intermittents,  and  which  fre- 
quently  returns  like  them  at  very  regular  periods  of  time. 

Many  of  the  above  fymptoms  are  relieved  by  mufk,  caftor, 
the  foetid  gums,  valerian,  oleum  animale,  oil  of  amber,  which 
a«5l  in  the  ufual  dofe  without  heating  the  body.  The  pains, 
which  fomdtimes  attend  thefe  conftitutions,  are  relieved  by  the 
fecernentia,  as  effential  oils  in  common  'cooth-ach,  and  balfam  of 
Peru,  in  the  flatulent  colic.  But  the  incitantia,  as  opium,  of 
vinous  fpirit,  reclaim  thefe  morbid  inverted  motions  with  more 
certainty  than  the  foetids ; and  remove  the  pains  which  attend 
thefe  conftitutions,  with  more  certainty  than  the  fecernentia  $ 
but  if  given  in  large  dofes,  a debility  and  return  of  the  hyfteric 
fymptoms  occurs,  when  the'effedt  of  the  opium  or  alcohol  ceafes. 
Opiates  and  foetids  joined  feem  belt  to  anfwer  the  purpofe  o£ 
alleviating  the  prefent  fymptoms  ; and  the  forbentia,  by  ftimu- 
iating  the  lymphatics  and  ladfeals  into  continued  atftion,  prevent 
a relapfe  of  their  inverfion,  as  Peruvian  bark,  and  the  ruft  o£ 
iron.  See  Clafs  I.  3.  1.  10. 

II.  Vomiting  confift3  in  the  inverted  order  of  the  motion® 
of  the  ftomach,  and  oefophagus ; and  is  alfo  attended  with  the 
inverted  motions  of  a part  of  the  duodenum,  when  bile  is  eject- 
ed ; and  of  the  lymphatics  of  the  ftomach  and  fauces,  when 
naufea  attends,  and  when  much  lymph  is  evacuated.  Perma- 
nent vomiting  is  for  a time  relieved  by  the  incitantia,  as  opium 
or  alcohol  *,  but  is  liable  to  return  when  their  aftion  ceafes.  A 
blifter  on  the  back,  or  on  the  ftomach,  is  more  efficacious  for  re« 
draining  vomiting  by  their  ftimulating  into  aftion  the  external 
(kin,  and  by  fympathy  affedling  the  membranes  of  the  ftomach. 
In  fome  fevers  attended  with  ineeffant  vomiting  Sydenham  ad- 
vifed  the  patient  to  put  his  head  under  the  bea-clothe3,  till  z 
fweat  appeared  on  the  fkin,  as  explained  in  Clafs  IV.  i.  1.3. 

In  chronical  vomiting  I have  obferved  crude  mercury  of  good 
effe£l:  in  the  dofe  of  half  an  ounce  twice  a day.  The  vomitings, 
or  vain  efforts  to  vomit,  which  fometimes  attend  hyfteric  or  ep- 
ileptic patients,  are  frequently  inftantly  relieved  for  a time  by 
applying  flour  of  muftard-feed  and  water  to  the  final!  of  the 
leg  ; and  removing  it,  as  foon  as  the  pain  becomes  confiderable, 
If  finapifms  lie  on  too  long,  efpecially  in  paralytic  cafes,  they  are 
liable  to  produce  troublefome  ulcers.  A plafter  or  cataplafm, 
with  opium  and  camphor  on  the  region,  of  the  ftomach,  w ill 
fometimes  revert  its  retrogade  motions. 

III.  Violent  cathavfie,  as  in  diarrhoea  or  dvfentery,  is  attend- 
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ed  with  inverted  motions  of  the  lymphatics  of  the  inteflines,  and 
is  generally  owing  to  fome  ftimulating  material.  This  is  coun- 
teracted by  plenty  of  mucilaginous  liquids,  as  folutions  of  gum 
arabic,  or  fmall  chicken  broth,  to  walh  away  or  dilute  the  ftim- 
ulating material,  which  caufes  the  difeafe.  And  then  by  the  ufe 
of  the  inteftinal  forbentia,  Art.  IV.  2.  as  rhubarb,  decoftion 
of  logwood,  calcined  hartfhorn,  Armenian  bole ; and  laftly,  by 
the  incitantia,  as  opium. 

IV.  The  diaboetes  confifts  in  the  inverted  motions  of  the 
urinary  lymphatics,  which  is  generally  I fuppofe  owing  to  the 
too  great  aCtion  of  fome  other  branch  of  the  abforbent  fyftem. 
The  urinary  branch  fhould  be  ftimulated  by  cantharides,  turpen- 
tine, refin,  (which  when  taken  in  larger  dofes  may  poffibly  excite 
it  into  inverted  aCfion),  by  the  forbentia  and  opium.  The  intef- 
tinal lymphatics  fhould  be  rendered  lefs  aClive  by  torpentia, 
as  calcareous  earth,  earth  of  alum  ; and  thofe  of  the  fkin  by 
oil  externally  applied  over  the  whole  body ; and  by  the  warm- 
bath,  which  fhould  be  of  ninety-fix  or  ninety-eight  degrees  of 
heat,  and  the  patient  fhould  fit  in  it  every  day  for  half  an  hour. 

V.  Inverted  motions  of  the  inteftinal  canal  with  all  the  lymph- 
atics, which  open  into  it,  conftitute  the  ileus,  or  iliac  paflion  ; 
in  which  difeafe  it  fometimes  happens,  that  clyfters  are  returned 
bv  the  mouth.  After  venefeCf ion  from  ten  grains  to  twenty  of 
calomel  made  into  very  fmall  pills ; if  thefe  be  rejected,  a grain 
of  aloe  every  hour  ; a blifter,  crude  mercury ; warm-bath ; if  a 
clyfter  of  iced  water  ? 

Many  other  inverted  motions  of  different  parts  of  the  fyftem 
are  defcribed  in  Clafs  I.  3.  and  which  are  to  be  treated  in  a man- 
ner fimilar  to  thofe  above  defcribed.  It  muft  be  noted,  that 
the  medicines  mentioned  under  number  one  in  the  catalogue  of 
revertentia  are  the  true  articles  belonging  to  this  clafs  of  medi- 
cines. Thofe  enumerated  in  the  other  four  divifions  are  chiefly 
fuch  things  as  tend  to  remove  the  ftimulating  caufes,  which 
have  induced  the  inverfion  of  the  motions  of  the  part,  as  acrimo- 
nious contents,  or  inflammation,  of  the  bowels  in  diarrhoea,  dia- 
betes or  in  ileus.  But  it  is  probable  after  thefe  remote  caufes 
are  deftroyed,  that  the  fetid  gums,  mufk,  caftor,  and  balfams,- 
might  be  given  with  advantage  in  all  thefe  cafes. 

III.  Catalogue  of  Revertentia. 

I.  Inverted  motions,  which  attend  the  hyfteric  difeafe,  are  re- 
claimed, 1.  By  mufk,  caftor.  2.  By  afafoetida,  galba- 
num,  fagapenum,  ammoniacum,  valerian.  3.  Eflentiai 
oils  of  cinnamon,  nutmeg,  cloves,  infufion  of  penny-roy- 
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al,  mentha  pulegium,  peppermint,  mentha  piperita,  ether, 
camphor.  4.  Spirit  of  hartlhorn,  oleum  animale,  fponge 
burnt  to  charcoal,  black  fnuffs  of  candles,  which  confift 
principally  of  animal  charcoal,  wood-foot,  oil  of  amber. 
5.  The  incitantia,  as  opium,  alcohol,  vinegar.  6.  Ex- 
ternally the  fmoke  of  burnt  feathers,  oil  of  amber,  vola- 
tile fait  applied  to  the  noftrils,  blifters,  ftnapifms. 

II.  Inverted  motions  of  the  ftomach  are  reclaimed  by  opium, 

alcohol,  blifters,  crude  mercury,  linapifms,  camphor  and 
opium  externally,  clyfters  with  afafoetida. 

III.  Inverted  motions  of  the  inteftinal  lymphatics  are  reclaim- 
ed by  mucilaginous  diluents,  and  by  inteftinal  forben- 
tia,  as  rhubarb,  logwood,  calcined  hartlhorn,  Armenian 
bole  j and  laftly  by  incitantia,  as  opium. 

IV.  Inverted  motions  of  the  urinary  lymphatics  are  reclaim- 
ed by  cantharides,  turpentine,  refin,  the  forbentia,  and 
opium,  vyith  calcareous  earth  of  alum,  by  oil  externally, 
warm-bath, 

V-  Inverted  motions  of  the  inteftinal  canal  are  reclaimed  by 
calomel,  aloe,  crude  mercury,  blifters,  warm-bath,  clyf- 
ters with  afafoetida,  clyfters  of  iced  water  ? or  of  fpring 
water  further  cooled  by  fait  diflolved  in  water  contained 
in  an  exterior  veflel  ? Where  there  exifts  an  introfuf- 
ception  of  the  bowel  in  children,  could  the  patient  be 
held  up  for  a time  by  the  feet  with  his  head  downwards, 
or  be  laid  with  his  body  on  an  inclined  plane  with  his 
head  downwards,  and  crude  mercury  be  injected  as  a 
clylter  to  the  quantity  of  two  or  three  pounds  ? 


Art.  VII. 

TORPENTIA. 

I.  Those  things,  which  diminifh  the  exertion  of  the  irrita- 
tive motions,  are  termed  torpentia. 

1.  As  mucus,  mucilage,  water,  bland  oils,  and  whatever 
pofieffes  lefs  ftimulus  than  our  ufual  food.  Diminution  of  heat, 
light,  found,  oxygen,  and  of  all  other  ftimuli ; venefeftion,  nau- 
fea,  and  anxiety. 

2.  Thofe  things  which  chemically  deftroy  acrimony,  as  calca- 
reous earth,  foap,  tin,  alkalies,  in  cavdialgia ; or  which  prevent 
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chemical  acrimony,  as  acid  of  vitriol  in  cardialgia,  which  pre- 
vents the  fermentation  of  the  aliment  in  the  fcomach,  and  its 
confequent  acidity.  Secondly,  which  deftroy  worms,  as  calo- 
mel, iron  filings  or  ruft  of  iron,  in  the  round  worms  ; or  amal- 
garna  of  quick-fiver  arid  tin,  or  tin  in  very  large  dofes,  in  the 
tape-worms.  "Will  ether  in  clyllers  deftroy  afcarides  ? Thirdly, 
by  chemically  deftroy’  r extraneous  bodies,  as  cauftic  alkali, 
lime,  miid.'  alkali  in  the  none.  Fourthly,  thofe  things  which  lu- 
bricate the  veflels,  along  which  extraneous  bodies  Aide,  as  oil  in 
the  ftone  in  the  urethra,  and  to  expedite  the  expectoration  of 
hardened  mucus  : or  which  leflen  the  friction  of  rhe  contents 
in  the  inteltinal  canal  in  dyfentery  or  aphtha,  as  calcined  hartf- 
horn,  clay,  Armenian  bole,  chalk,  bone-afhes.  Fifthly,  fuch 
things  as  foften  or  extend  the  cuticle  over  tumors,  or  phleg- 
mons, as  warm  water,  poultices,  fomentations,  or  by  confining 
the  perfpirable  matter  on  the  part  by  cabbage-leaves,  oil,  fat, 
bee’s-wax,  plafters,  oiled  filk,  externally  applied. 

Thefe  decreafe  the  natural  neat  and  remove  pains  occafioned 
by  excels  of  irritative  motions. 

H,  Observations  on  the  Torpentia. 

I.  As  the  torpentia  confift  of  fuch  materials  as  are  lefs  ftim- 
plating  than  our  ufual  diet,  it  is  evident,  that  where  this  clafs  of 
medicines  is  ufed,  fome  regard  mull  be  had  tc  the  ufua!  manner 
of  living  of  the  patient  both  in  refpedt  to  quantity  and  quality'. 
Hence  wounds  in  thofe,  who  have  been  accuftomed  to  the  uie 
of  much  wine,  are  very  liable  to  mortify,  ur.lefs  the  ufual  pota- 
tion of  wine  be  allowed  the  patient.  And  in  thefe  habits  I have 
feen  a delirium  in  a fever  cured  almoft  immediately  by  wine  ; 
which  was  occafioned  by  the  too  mild  regimen  directed  by  the 
attendants.  On  the  contrary  in  great  inflammation,  the  fub- 
duction  of  food,  and  of  fpirituous  drink,  contributes  much  to  the 
cure  of  the  difeafe.  As  by  thefe  means  both  the  ftimulus  from 
diftenticn  of  the  veflels,  as  well  as  that  from  the  acrimony  of 
the  fluids,  is  decreafed;  but  in  both  thefe  refpedls  the  previous 
habits  of  diet  of  the  patients  mull  be  attended  to.  Thus  if  tea 
be  made  ftronger,  than  die  patient  has  ufually  drunk  it,  it  be- 
longs to  the  article  forbentia  if  weaker,  it  belongs  to  the  tor- 
pentia. 

II.  i.  Water  in  a quantity  greater  than  ufual  diminifhes  the 
action  of  the  fyftem  not  only  by  diluting  our  fluids,  and  thence 
kflenirig  their  ftimulus,  but  by  lubricating  the  folids  ; for  not 
only  parts  of  our  folids  have  their  Aiding  over  each  other  facili- 
tated by  the  iiiterpofition  of  aqueous  particles  j but  the  particles 
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of  mucaginous  or  faccharine  folutions  Hide  eafier  over  each  och- 
er by  being  mixed  with  a greater  portion  of  water,  and  thence 
ftimulate  the  veflels  lefs. 

At  the  fame  time  it  muft  be  obferved,  that  the  particles  of 
water  themfeives,  and  of  animal  gluten  diflolved  in  water,  as 
the  glue  ufed  by  carpenters,  fide  eafier  over  each  other  by  an 
additional  quantity  cf  the  fluid  matter  of  heat. 

Thefe  two  fluids  of  heat  and  of  water  may  be  eiteemed  the 
univerfa!  folvents  or  lubricants  in  refpect  to  animal  bodies,  and 
thus  facilitate  che  circulation,  and  the  fecretion  of  the  various 
glands.  At  the  fame  time  it  is  pofiible,  that  thefe  twe  fluids 
may  occafionally  afl'ume  an  aerial  form,  as  in  the  cavity  of  the 
cheft,  and  by  comprefling  the  lungs  may  caufe  one  kind  of 
afthma,  which  is  relieved  by  breathing  colder  air.  An  increaf- 
ed  quantity  of  heat  by  adding  ftimulus  to  every  part  of  the  fyf- 
tem  belongs  to  the  article  Incitantia. 

III.  1.  The  application  of  cold  to  the  fkin,  which  is  only 
another  expreflion  for  the  diminution  of  the  degree  of  heat  we 
are  accuftomed  to,  hpnumbs  the  cutaneous  abforbents  into  inac- 
tion ; and  by  fympathy  the  urinary  and  inteftinal  abforbents  be*, 
come  alfo  quiefcent.  The  fecerning  veflels  continuing  their  ac- 
tion fomewhat  longer,  from  the  warmth  of  the  blood.  Hence 
the  ufual  fecretions  are  poured  into  the  bladder  and  inteftines, 
and  no  abforption  is  retaken  from  them.  Hence  fprinkling  the 
fkin  with  cold  water  increafes  the  quantity  of  urine,  which  is 
pale  ; and  of  ftool,  which  is  fluid  *,  thefe  have  erroneoufly  been 
aferibed  to  increased  fecretion,  or  to  obftrufted  perfpiration. 

The  thin  difeharge  from  the  noftrils  of  forne  people  in  cold 
weather  is  owing  to  the  torpid  Hate  of  the  abforbent  veflels  of 
the  membrana  fchneideriana,  which  as  above  are  benumbed 
fooner  than  thofe,  which  perform  the  fecretion  of  the  mucus. 

The  quick  anhelation,  and  palpitation  of  the  heart,  of  thofe, 
who  are  immerfed  in  cold  water,  depends  on  the  quiefcence  of 
the  external  abforbent  veflels  and  capillaries.  Hence  the  cuta- 
neous circulation  is  diminifhed,  and  by  affociation  an  almoft 
univerfal  torpor  of  the  fyftem  is  induced  •,  thence  the  heart  be- 
comes incapable  to  pufli  forwards  its  blood  through  ail  the  inac- 
tive capillaries  and  glands  5 and  as  the  terminating  veflels  of  the 
pulmonary  artery  fuffer  a fimilar  inaftion  by  aflociation,  the 
blood  is  with  difficulty  pu fined  through  the  lungs. 

Some  have  imagined,  that  a fpafmodic  conftri£tion  of  the 
fmaller  veflels  took  place,  and  have  thus  accounted  for  their  re- 
finance to  the  force  of  the  heart.  But  there  feems  no  necefijty 
to  introduce  this  imaginary  fpafxn  5 fince  thofe,  who  are  con- 
verfant  in  injecting  bodies,  find  it  neceflary  firft  to  put  them 
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into  warm  water  to  take  away  the  ftiffnefs  of  the  cold  dead  veh 
fels ; which  become  inflexible  like  the  other  mufcles  of  dead 
animals,  and  prevent  the  injected  fluid  from  pafling. 

Before  the  improved  knowledge  of  chemiftry,  and  of  natural 
philofophy,  and  of  the  laws  of  organic  life,  fome  writers  have 
fpoken  of  cold  as  a ilimulus  to  the  fyftem,  inftead  of  fpeaking 
of  it  as  a diminution  of  the  ftimulus  of  heat.  But  the  immedi- 
ate confequence  of  Ilimulus  is  the  exertion  of  the  {Emulated 
fibres  ; now  an  increafed  application  of  heat  is  followed  by  an 
Increafed  adlion  of  the  fibres  expofed  to  it ; but  an  increafed 
application  of  cold  is  followed  by  a decreafed  action  of  the  fibres 
expofed  to  it ; as  appears  by  the  rednefs  of  our  hands  when 
warmed  by  the  fire,  and  the  palenefs  of  them,  when  they  have 
been  a while  covered  with  fnow. 

A painful  fcnfation  fucceeds  the  defe£l  as  well  as  the  excefs 
of  the  ftimulus  of  heat,  as  mentioned  in  Vol.  I.  Se£l.  IV.  5. 
and  the  voluntary  exertions  of  the  fubcutaneous  mufcles  called 
fhuddering,  are  excited  to  relieve  the  pain  occafioned  by  the  tor- 
por of  the  fibres  expofed  to  cold  ; and  thole  of  the  mufcles 
l'ubfcrvient  to  refpiration  are  voluntarily  excited  in  fcreaming  to 
relieve  the  pain  occafioned  by  heat,  which  may  have  occafioned 
the  error  above  mentioned. 

Others  have  fpoken  of  a fedative  quality  of  cold,  which  is  cer- 
tainly an  unphilofophical  expreflion  ; as  a fedative  power,  if  it 
has  any  diftindt  meaning,  flrould  exprefs  a power  of  diminifhing 
any  unnatural  or  exceflive  motions  of  the  fyftem  ; but  the  ap- 
plication of  cold  diminilhes  the  aftivity  of  the  fibres  in  general, 
which  may  previoufly  be  lefs  than  natural,  as  well  as  greater. 

All  the  fame  fymptoms  occur  in  the  cold  fits  of  intermit- 
tents  ; in  thefe  the  coldnefs  and  palenefs  of  the  Ikin  with  thirft 
evince  the  diminution  of  cutaneous  abforption  ; and  the  drynefs 
of  ulcers,  and  fmall  fecretion  of  urine,  evince  the  torpor  of  the 
fecerning  fyftem  ; and  the  anhelation,  and  coldnefs  of  the 
breath,  {hew  the  terminations  of  the  pulmonary  artery  to  be 
likewife  aftedled  with  torpor. 

After  thefe  vefiels  of  the  whole  furface  of  the  body  both  ab- 
forbent  and  fecretory  have  been  for  a time  torpid  by  the  appli- 
cation of  cold  water  •,  and  all  the  internal  fecerning  and  abforb- 
ent  ones  have  been  made  torpid  from  their  afl'oeiation  with  the . 
external ; as  foon  as  their  ufual  ftimulus  of  warmth  is  renewed, 
they  are  thrown  into  more  than  their  ufual  energy  of  action  ; 
as  the  hands  become  hot  and  painful  on  approaching  the  fire 
after  having  been  immerfed  fome  time  in  fnow.  Hence  the 
face  becomes  of  a red  colour  in  a cold  day  on  turning  from  the 
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wind,  and  the  infenfible  perfpiration  increafed  by  repeatedly  go- 
ing into  frofty  air,  but  not  continuing  in  it  too  long  at  a time. 

2.  When  by  the  too  great  warmth  of  a room  or  of  clothes 
the  fecretion  or  perfpirable  matter  is  much  increafed,  the  ftrength 
of  the  patient  is  much  exhaUfted  by  this  unrteceflary  exertion  of 
the  capillary  fyftem,  and  thence  of  the  whole  fecerning  and  ar- 
terial fyftem  by  aflociation.  The  diminution  of  external  heat 
immediately  induces  a torpor  or  quiefcence  of.thefe  unneceflary 
exertions,  and  the  patient  inftantly  feels  himfelf  ftrengthened, 
and  exhilarated  ; "the  animal  power,  which  was  thus  wafted  in 
Vain,  being  now  applied  to  more  ufeful  purpofes.  Thus  when 
the  limbs  on  one  fide  are  difabled  by  a ftroke  of  the  palfy,  thofe 
of  the  other  fide  are  perpetually  in  motion.  And  hence  all 
people  bear  riding  and  other  exercifes  belt  in  cold  weather. 

Patients  in  fevers,  where  the  fkin  is  hot,  are  immediately 
ftrengthened  by  cold  air  ; which  is  therefore  of  great  ufe  in  fe- 
vers attended  with  debility  and  heat ; but  may  perhaps  be  of 
temporary  diflervice,  if  too  haftily  applied  in  fome  fituations  of 
fevers  attended  with  internal  topical  inflammation,  as  in  perip- 
neumony  or  pleurify,  where  the  arterial  ftrength  is  too  great  al- 
ready, and  the  increafed  addion  of  the  external  capillaries  being 
deftroyed  by  the  cold,  the  addion  of  the  internal  inflamed  part 
may  be  fuddenly  increafed,  unlefs  venefedtion  and  other  evacu- 
ations are  applied  at  the  fame  time.  Yet  in  rrtoft  cafes  the  ap- 
plication of  cold  is  neverthelefs  falutary,  as  by  decreafing  the 
heat  of  the  particles  of  blood  in  the  cutaneous  veflels,  the  ftim- 
ulus  of  them,  and  the  detention  of  the  veflels  becomes  confider- 
ably  leflened.  In  external  inflammations,  as  the  fmall-pox,  and 
perhaps  the  gout  and  rheumatifm,  the  application  of  cold  air 
muft  be  of  great  fervice  by  decreafing  the  addion  of  the  inflamed 
fkin,  though  the  contrary  is  too  frequently  the  praddice  in  thofe 
difeafes.  It  mufl  be  obferved,  that  for  all  thefe  purpofes  the  ap- 
plication of  it  fhould  be  continued  a long  time,  other-wife  an  in- 
creafed exertion  follows  the  temporary  torpor,  before  the  difeafe 
is  deftroyed. 

The  topical  application  of  cold  to  relieve  inflammatory  pains, 
or  to  deftroy  the  too  great  addion  of  the  veflels,  may  be  ufed 
with  great  advantage.  In  local  inflammations,  as  in  the  pleuri- 
fy, or  ophthalmia,  or  in  local  pains  from  the  ftimulus  of  an  ex- 
traneous body,  as  in  gravel  defcending  along  the  ureter,  the  ap- 
plication of  cold  on  or  near  the  affedded  part  may  be  ufed  with 
falutary  effedt,  as  by  prefling  on  the  part  a bladder  full  of  cold 
Vvater  with  fait  diflolving  in  it ; or  by  the  evaporation  of  ether 
on  it ; which  may  render  the  veflels  torpid  or  inaddive.  But  the 
application  of  cold  to  the  whole  fkin  might  increafe  the  addion 
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of  the  inflamed  veflels  by  dirninifhing  that  of  the  fkin  and  lungs, 
and  thus  accumulating  a greater  quantity  of  fenforial  power  ; 
and  this  efpecially  if  it  was  applied  previous  to  evacuations  by 
the  lancet  or  by  cathartics. 

I am  informed  that  an  ingenious  and  eminent  furgeon  in 
Shrcpfhire,  when  he  was  himfelf  affected  with  gravel  in  the  ure= 
ter,  attended  with  excefiive  and  continued  pain,  found  inftania- 
liepus  relief  frequently  in  a day  by  applying  on  the  painful  part 
a bag  of  fnow  or  pounded  ice,  and  fullering  it  to  diflolve.  Ar.d 
in  the  Memoirs  of  the  Medical  Society  of  London,  Vol.  V.  Mr. 
Parkinfon  of  Leicester  applies  cold  ingenioufly  to  bums,  and  to 
inflammations  of  the  eyes,  by  covering  the  part  with  ?.  bladder 
Ci  the  greatefl  tenuity,  which  is  kept  perpetually  moiftened  for 
many  hours,  (perhaps  24  or  36)  by  alcohol  or  highly  rectified 
fpirit  of  wine.  In  ophthalmia  the  eyelids  were  thus  covered 
with  thin  bladder,  and  rectified  fpirit  of  wine  was  applied  by 
means  of  a fponge  to  the-bLdder  for  forne  hours  ; which  fucceed- 
od,  after  faturnine  lotions  had  been  ufed  in  vain,  and  deftroyed 
the  inflammation,  as  foon  as  two  ounces  of  alcohol  had  been 
confumed.  Perhaps  ether  by  its  quicker  evaporation  might  be 
more  fpeedily  effectual  ? or  fnow  or  ice  thawed  more  haftily 
by  the  addition  of  acid  of  nitre  ? 

3.  After  immer (ion  in  cold  water  or  in  cold  air  the  whole 
fyftem  becomes  more  excitable  by  the  natural  degree  of  famu- 
lus, as  appears  from  the  fubfequent  glow  on  the  ikin  of  people 
otherwise  pale  ; and  even  by  a degree  of  famulus  lefs  than  natur- 
al, as  appears  by  their  becoming  warm  in  a ihort  time  during 
their  continuance  in  a bath,  of  about  80  degrees  of  heat,  as  in 
Buxton  bath.  See  Seel.  XII.  2.  1.  XXXII.  3.  3. 

This  increafed  exertion  happens  to  theabforbent  veflels  more 
particularly,  as  they  are  firft  and  moft  affeiled  by  thefe*  tempo- 
rary diminutions  of  heat ; and  hence  like  the  medicines,  which 
promote  abforption,  the  cold  bath  contributes  to  {Lengthen  the 
conftitutipn,  that  is  to  increafe  its  irritability  ; for  the  dii'eafes 
attended  with  w'eaknefs,  as  nervous  fevers  and  hyfteric  difeales, 
are  fhewn  in  Seel.  XXXII.  2.  r.  to  proceed  from  a want  of  ir- 
ritability, not  from  an  excefs  of  it.  Idence  the  digeftion  is 
greater  in  frofty  weather,  and  the  quantity  of  perfpiration.  For 
thefe  purpofes  the  application  of  cold  muff  not  be  continued  too 
long.  For  in  riding  a journey  in  cold  weather,  when  the  feet 
are  long  kept  too  cold,  the  digeftion  is  impaired,  and  cardialgia 
produced. 

4-  If  the  diminution  of  external  heat  be  too  great,  produced 
too  haftily,  or  continued  too  long,  the  torpor  of  the  fyftem  ei- 
ther becomes  fo  great,  that  the  animal  eeafes  to  live  j or  fo 
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great  an  energy  of  motion  or  orgafm  of  the  veflels  fucceeds,  as 
to  produce  fever  or  inflammation.  This  moll  frequently  hap- 
pens after  the  body  has  been  temporarily  heated  by  exercife, 
warm  rooms,  anger,  or  intemperance.  Hence  colds  are  produ- 
ced in  the  external  air  by  refting  after  exercife,  or  by  drinking 
cold  water.  See  Clafs  I.  2.  2.  1. 

Frequent  cold  immerfions  harden  or  invigorate  the  conftitu- 
tion,  which  they  effedt  by  habituating  the  body  to  bear  a dimi- 
nution of  heat  on  its  furface  without  being  thrown  into  fuch 
extenfive  torpor  or  quiefcence  by  the  confent  of  the  veflels  of 
the  Ikin  with  the  pulmonary  and  glandular  fyftem  i as  thofe 
experience,  who  frequently  ufe  the  cold  bath.  At  firft  they 
have  great  anhelation  and  palpitation  of  heart  at  their  ingrefs 
into  cold  water  •,  but  by  the  habit  of  a few  weeks  they  are  able 
to  bear  this  diminution  of  heat  with  little  or  no  inconvenience  j 
for  the  power  of  volition  has  fome  influence  over  the  mufcles 
fubfervient  to  refpiration,  and  by  its  counter  efforts  gradually 
prevents  the  quick  breathing,  and  diminifhes  the  affociations  of 
the  pulmonary  veflels  with  the  cutaneous  ones.  And  thus  though 
the  fame  quantity  of  heat  is  fubdudled  from  the  Ikin,  yet  the 
torpor  of  the  pulmonary  veflels  and  internal  glands  does  riot 
follow.  Hence  during  cold  immerfion  lefs  fenforial  power  is  ac- 
cumulated, and,  in  confequence,  lefs  exertion  of  it  fucceeds  on 
emerging  from  the  bath.  Whence  fuch  people  are  efteemed 
hardy,  and  bear  the  common  variations  of  atmofpheric  temper- 
ature without  inconvenience.  See  Sedt.  XXXII.  3.  2. 

IV.  Venefedlion  has  a juft  title  to  be  clafled  amongft  the 
torpentia  in  Cafes  of  fever  with  arterial  ftrength,  known  by  the 
fulnefs  and  hardnefs  of  the  pulfe. , In  thefe  cafes  the  heat  be- 
comes lefs  by  its  ufe,  and  all  exuberant  fecretions,  as  of  bile  or 
fweat,  are  diminifhed,  and  room  is  made  in  the  blood-veflels  for 
the  abforption  of  mild  fluids  ; and  hence  the  abforption  alfo 
of  new  veflels,  or  extravafated  fluids,  the  produce  of  inflam- 
mation, is  promoted.  Hence  venefedlion  is  properly  clafled 
amongft  the  forbentia,  as  like  other  evacuations  it  promotes  gen- 
eral abforption,  reftrains  haemorrhages,  and  cures  thofe  pains* 
which  originate  from  the  too  great  adlion  of  the  fecerning  Vef- 
fels,  or  from  the  torpor  of  the  abforbents.  I have  more  thaii 
once  been  witnefs  to  the  fudden  removal  of  nervous  head-achs 
by  venefedlion,  though  the  patient  was  already  exhaufted,  pale, 
and  feeble  ; and  to  its  great  ufe  in  convulfions  arid  madnefs, 
whether  the  patient  was  ftrong  or  weak  ; which  difeafes  are  the 
confequence  of  nervous  pains ; ajtd  to  its  flopping  long  debili- 
tating haemorrhages  from  the  uterus,  when  other  means  had 
been  in  vain  e-flayed.  In  inflammatory  pains,  arid  inflammato- 
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ry  haemorrhages,  every  one  juftly  applies  to  it,  as  the  certain  and 
only  cure. 

V.  When  the  circulation  is  carried  on  too  violently,  as  in 
inflammatory  fevers,  thofe  medicines,  which  invert  the  motions 
of  fome  parts  of  the  fylfem,  retard  the  motions  of  fome  other 
parts,  which-  are  alTociated  with  them.  Hence  fmall  dofes  of 
emetic  tartar,  and  ipecacuanha,  and  large  dofes  of  nitre,  by  pro- 
ducing naufea  debilitate  andleflen  the  energy  of  the  circulation, 
and  are  thence  ufcful  in  inflammatory  difeafes.  It  rauft  be  add- 
ed, that  if  nitre  he  fwallowed  in  powder,  or  foon  after  it  is  dif- 
folved,  it  contributes  to  leflen  the  circulation  by  the  cold  it  gen- 
erates, like  ice- water,  or  the  external  application  of  cold  air. 

VI.  The  refpiration  of  air  mixed  with  a greater  proportion 
of  azote  than  is  found  in  the  common  atmcfphere,  or  of  air  mix- 
ed with  hydrogen,  or  with  carbonic  acid  gas,  fo  that  the  quanti- 
ty of  oxygen  might  be  lefs  than  ufual,  would  probably  aft  in 
cafes  of  inflammation  with  great  advantage.  In  eonfumptions 
this  might  be  mod  conveniently  and  effedfually  applied,  if  a 
phthifical  patient  could  refide  day  and  night  in  a porter  or  ale 
brewery,  where  great  quantities  of  thofe  liquors  were  perpetu- 
ally fermenting  in  vats  or  open  barrels  -,  or  in  fome  great  manu- 
factory of  wines  from  raifins  or  from  fugar. 

Externally  the  application  of  carbonic  acid  gas  to  cancers 
and  other  ulcers  inftead  of  atmofpheric  air  may  prevent  the.r 
enlargement,  by  preventing  the  union  of  oxygen  with  the  mat- 
ter, and  thus  producing  a new  contagious  animal  acid. 

III.  Catalogue  of  Torpentia. 

1.  Venefe&ion.  Arteriotomy. 

2.  Cold  water,  cold  air,  refpiration  of  air  with  lefs  oxygen. 

•».  Vegetable  mucilages. 

a.  §eeds. — Barley,  oats,  rice,  young  peas,  flax,  cucumber, 

melon,  &c. 

b.  Gums. — Arabic,  tragacanth,  Senegal,  of  cherry-trees 

c.  Roots. — Turnip,  potatoe,  althea,  orchis,  fnow-drop. 

d.  Herbs. — Spinach,  brocoli,  mercury. 

A-  Vegetable  acids,  lemon,  orange,  currants,  goofeberries, 
apples,  grape,  &c. 

Animal  mucus,  hartlhorn  jelly,  veal  broth,  chicken  water, 
oil  P fat  P cream  ? 

6.  Mineral  acids  of  vitriol,  nitre,  fea-falt. 

7,  Silence,  darknels. 

3.  Invertentia  in  fmall  dofes,  nitre,  emetic  tartar,  ipecacuanha 

given  fo  as  to  induce  naufea. 

9.  Antacids. 
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9.  Antacids.— Soap,  tin,  alkalies,  earths. 

1©.  Medicines  preventive  of  fermentation,  acid  of  vitriol. 

> 11.  Anthelmintics. — Indian  pink,  tin,  iron,  cowhage,  amalga- 
ma,  fmoke  of  tobacco. 

12.  Lithontriptics,  lixiv.  faponarium,  aqua  calcis,  fixable  air. 

13.  Externally,  warm  bath,  and  poultices,  oil,  fat,  wax,  plafters, 

oiled  filk,  carbonic  acid  gas  on  cancers,  and  other  ulcers. 


END  Of  THE  THIRD  PART. 
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A a. 

BORTION  from  fear,  xxxix.  6.  5. 
Abforption  of  folids,  xxxiii.  3.  1.  xxxvii. 

of  fluids  in  anafarca,  xxxv. 

i-  3* 

in  warm  bath,  xxix.  4.  5. 
Abforbent  veflels,  xxii.  2.  xxix.  1. 

regurgitate  their  fluids, 
xxix.  a. 

their  valves,  xxix  2. 
communicate  with  vena 
portarum,  xxvii.  a. 

Accumulation  of  fenforial  power,  iv. 
a.  xii.  5.  a. 

Activity  of  fyftem  too  great,  cure  of, 
xii.  6. 

too  fmall,  cure  of,  xx.  7. 

Age,  old,  xii.  3.  1.  xxxvii.  4. 

Ague-fit,  xii.  7.  1.  xxxii.  3.  4.  xxxii.  9. 

how  cured  by  bark,  xii.  3.  4. 
periods,  how  occafioned  xii. 
a.  3.  xxxii.  3.  4.  xvii.  3.  6. 
Ague  cakes,  xxxii.  7.  xxxii.  9. , 

Air,  fenfe  of  frefh,  xiv.  8. 
injures  ulcers,  xxviii.  2. 
injected  into  veins,  xxxii.  5. 
Air-cells  of  the  lungs,  xxviii.  2. 

Alcohol  deleterious,  xxx.  3. 
Alliterations,  why  agreeable,  xxii.  2. 
Aloes  in  leflened  dofes,  xii.  3.  1. 
American  natives  indolent,  xxxi.  a. 

narrow  fhouldered, 
xxxi.  x. 

Analogy  intuitive,  xvii.  3.  7. 

Animals  lefs  liable  to  madnefs,  xxxiii.  r. 
lefs  liable  to  contagion,  xxxiii.  1. 
how  to  teach,  xxii.  3.  a. 
their  Cmilarity  to  each  other, 
xxxix.  4.  8. 

their  changes  after  nativity, 
xxxix.  4.  8. 

their  changes  before  nativity, 
xxxix.  4.  8. 
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Animals,  lefs  liable  to  contagious  dif- 
eafes,  why,  xxxiii.  1.  5. 
lefs  liable  to  delirium  and  in- 
fanity,  why,  xxxiii.  1.  5. 
eafier  to  preferve  than  to  re- 
produce, xxxvii, 
eledfricity,  xiv.  5. 
food,  diftafle  of,  xxxviii.  r, 
appetency,  xxxix.  4.  7. 
Animalcula,  xxxix.  11.  5. 

from  boiling  broth,  xxxix. 
11.  1. 

Antipathy,  x.  2.  a. 

Appetites,  xi.  a.  2.  xiv.  8. 

Aphtha,  xxviii. 

Apoplexy,  xxxiv.  1.  7. 

not  from  deficient  irrita- 
tion, xxxii.  a.  1. 
Architecture,  xii.  3.3.  xvi.  to. 

Arts,  fine,  xxii.  2. 

Afparagus,  its  fmell  in  urine,  xxix. 
AflWciation  defined,  ii.  1. 1 1.  iv.  7.  v.  a. 
aflociate  motions,  x. 
ftronger  than  irritative 
ones,  xxiv.  a.  8. 
formed  before  nativity, 

x!-  3: 

with  irritative  ones,  xxiv.  8. 
with  retrograde  ones,  xxv, 
7.  xxv.  10.  xxv.  15. 
difeafes  from,  xxxv. 
Aflhma,  xviii.  15. 

Attention,  language  of,  xvi.  8.  6. 
Atrophy,  xxviii. 

Averfion,  origin  of,  xi.  a.  3. 

B. 

Balance  ourfelves  by  vifion,  xx.  1. 
Bandage  increafes  abforption,  xxxii' 
3-  *•  . 

Barrennefs,  xxxvi.  2.  3. 

Battement  of  founds,  xx.  7. 

Bath, 
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Bath,  cold.  See  Cold  Bath. 

Bath,  warm,  xxix.  4.  5. 

Beauty,  fenfe  of,  xvi.  6.  xxii.  2. 
Bile-duCts,  xxx. 
hones,  xxx.  3. 

regurgitates  into  the  blood,  xxiv. 

2.  7. 

vomiting  of,  xxx.  3. 

Birds  of  paflage,  xvi.  12. 
nefts  of,  xvi.  13. 
colour  of  their  eggs,  xxxix.  3. 
Biting  in  pain,  xxxiv.  x.  3. 

of  mad  animals,  xxxiv.  1.  3, 
Black  fpots  on  dice  appear  red,  xl.  3. 
Bladder,  communication  of  with  the 
inteffines,  xxix.  3. 
of  fifh,  xxiv.  1.  4. 

Blood,  transfufion  of  in  nervous  fevers, 
xxxii.  4. 

deficiency  of,  xxxii.  2.  and  4. 
from  the  vena  portarum  into 
the  inteffines,  xxvii.  2. 
its  momentum,  xxxii.  5.  2. 
momentum  increafed  by  vene- 
feCtion,  xxxii.  j.  4. 
drawn  in  nervous  pains,  xxxii. 
J.  4- 

its  oxygenation,  xxxviii. 
Breathing,  how  learnt,  xv.  4. 

Breads  of  men,  xiv.  8. 

Brutes  differ  from  men,  xi.  2.  3.  xvi.  17. 
See  Animals. 

Buxton  bath,  why  it  feels  warm,  xii. 
2.  1.  xxxii.  3.  3. 

C. 

Capillary  veffels  are  glands,  xxvi.  1. 
Catalepfy,  xxxiv.  r.  5. 

Catarrh  from  cold  fkin,  xxxv.  1.  3. 
xxxv.  2.  3. 

from  thin  caps  in  (1eep,xviii.  15. 
Catenation  of  motions  defined,  ii.  it. 
iv.  7. 

caufe  of  them,  xvii.  1.  3. 
deferibed,  xvii. 
continue  feme  time  after 
their  production,  xvii. 
i-  3- 

voluntary  ones  diffevered 
in  deep, xvii.  I.  12.  xvii. 

3- 13- 

Cathartics,  external,  their  operation, 
xxix.  7.  6. 

Caufation,  animal,  defined  ii.  1 1.  iv.  7. 
Caufe  of  caufes,  xxxix.  4.  8. 

Caufes  inert  and  efficient,  xxxix.  12.  2. 
adtive  and  paffive,  xxxix.  12.  3. 
proximate  and  remote,  xxxix. 
12.  4- 


Chick  in  the  egg,  oxygenation  of, 
xxxviii.  2. 

Child  riding  on  a hick,  xxxiv.  2.  6. 
Chilnefs  after  meals,  xxi.  3.  xxxv.  1.  t. 
Cholera, cafe  of,  xxv,  13. 

Chyle,  xxxix  rr. 

Circulation  in  the  eye  vifible,  xl.  10.  4 
Cold  in  the  head,  xii.  7.  3. 

perceived  by  the  teeth,  xxxii.  3. 
1.  xiv.  6. 

air,  ufes  of  in  fevers,  xxxii.  3.  3. 
feet,  produces  coryza,  xxxv.  2. 

3.  xxxv.  r.  3. 

bath,  why  it  ftrengthens,  xxxii. 
3-  a- 

fliort  and  cold  breathing  in  it, 
xxxii.  3.  2. 

produces  a fever  fit,  xxxii.  3.  2. 
fit  of  fever  the  confequence  of 
hot  fit,  xxxii.  9.  3. 
bathing  in  pulmonary  hxmor- 
rhage,  xxvii.  1. 

fits  of  fever,  xxxii.  4.  xxxii.  9. 
xvii.  3.  3 . 

not  a ftimulus,  xxxii.  10. 
Comparing  ideas,  xv.  3. 

Confcioufnefs,  xv.  3.  4. 

in  dreams,  xviii.  13. 
Confumption,  its  temperament,  xxxi. 
1.  and  2. 

of  dark- eyed  patients, 
xxvii.  2. 

of  light- eyed  patients, 
xxviii.  2. 

is  contagious,  xxxiii.  2.  7. 
Confent  of  parts.  See  Sympathy. 
Contagion,  xii.  3.  6.  xix.  9.  xxxiii.  2.  6. 
and  8.  xxii.  3.  3. 
does  not  enter  the  blood, 
xxxiii.  2.  10.  xxii.  3.  3. 
Contraction  and  attraction,  iv.  x. 

of  fibres  produces  fenfa- 
tion,  iv.  5.  xii.  1.  6. 
continues  feme  time,  xii. 
i-  S' 

alternates  with  relaxation, 
xii.  1.3. 

ConvulGon,  xvii.  x.  8,  xxxiv.  1.  1.  and 

4.  iii.  5.  8. 

ofparticiilarmufcles.xvii. 

t 8. 

periods  of,  xxxvi.  3.  9. 
Colours  of  auimals,  efficient  caufe  of, 
xxxix.  5.  1. 

of  eggs  from  female  imagina- 
tion, xxxix.  j.  1. 
of  the  choroid  coat  of  the  eye, 
xxxix  5.  1. 

cf  birds’  nefb,  xvi.  13. 

Ccryza, 
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Coryza.  See  Catarrh. 

Cough,  nervous,  periods  of,  xxxvi. 
3-  9- 

Cramp,  xviii.  15.  xxiv.  1.  7. 

Critical  days  from  lunations,  xxxvi.  4. 
Cuckoo,  xvi.  13  5. 

D. 

Darkifh  room,  why  we  fee  well  in  it. 
xii.  2.  1. 

Debility,  fenforial  and  flimulatory,  xii. 
2.  1, 

diredt  and  indirect  of  Dr. 

Brown,  xii.  2.  I.  xxx'i.  3.  2. 
See  Weaknefs. 

from  drinking  fpirits,  cure  of, 
xii.  7.  8. 

in  fevers,  cure  of,  xii.  7.  8. 
Deliberation,  what,  xxxiv.  1. 

Delirium,  two  kinds  of,  xxxiii.  1 , 4. 
xxxiv.  2.  2. 
cafes  of,  iii.  5.  8. 
prevented  by  dreams,  xviii.  2. 
Defire,  origin  of,  xi.  2.  3. 

Diabetes  explained,  xxix.  4. 

with  bloody  urine,  xxvii.  2. 
in  the  night,  xviii.  15. 
Diarrhoea,  xxix.  4. 

Digeftion,  xxxiii.  r.  xxxvii. 

flrengthened  by  emetics, 
xxxv.  1.  3. 

ftrengthened  by  regular 
hours,  why,  xxxvi.  2.  I. 
Digitalis,  ufe  of  in  dropfy,  xxix  5.  2. 
Diltention  adts  as  a ftimulus,  xxxii.  4 . 

See  Extenfion. 

Diftinguifhing,  xv.  3. 

Diurnal  circle  of  actions,  xxv.  4. 
Doubting,  xv.  3. 

Dreams,  viii.  1.  2.  xiv.  2.  5. 

their  inconfiftency,  xviii.  16. 
no  furprife  in  them,  xviii.  17. 
much  novelty  of  combination, 
xviii.  9. 

Dropfies  explained,  xxix  5.  1. 

Dropfy  cured  by  infanity,  xxxiv.  2.  7. 
cure  of,  xxix.  5.  2. 

Dxunkeunefs.  See  Intoxication,  xxi. 

diminifhed  by.  attention, 
xxi.  8. 

Drunkards  weak  till  next  day,  xvii.  1.7. 

Hammer,  and  flagger,  and 
weep,  xii.  4.  1.  xxi.  4. 
fee  objedts  double,  why, 
xxi.  7. 

become  delirious,  fleepv, 
flupid,  xxi.  j. 

Dyfpnoea  in  cold  bath,  xxxii.  3.  2. 


E 

Ear,  a good  one,  xvi.  10. 
noife  in,  xx.  7. 

Eggs  of  frogs,  fifh,  fowl,  xxxix.  2. 
of  birds,  why  fpotted,  xxxix.  5. 
with  double  yolk,  xxxix.  4,  4. 
Electricity,  xii.  1.  xiv.  9. 

jaundice  cured  by  it,  xxx.2. 
animal,  xiv.  3. 

Embryon  produced  by  the  male, 
xxxix.  2. 

confifls  of  a living  fibre, 
xxxix.  4. 

abforbs  nutriment,  receives 
oxygen,  xxxix.  1. 
its  adtions  and  fenfations, 
xvi.  2. 

Emetic.  See  vomiting. 

Emotions,  xi.  2.  2. 

Ennui,  or  ttedeum  vitx,  xxxiv.  2.  3. 
xxxiii.  1.  1.  xxxix.  6. 

Epileptic  fits  explained,  xxxiv.  1.  4. 
xxvii.  2. 

in  fleep,  why,  xviii.  14. 
and  15. 

Equinoxial  lunations,  xxxii.  6. 
Excitability  perpetually  varies, xii.  1.7. 

fynonymous  to  quantity  of 
fenforial  power,  xii.  1.  7. 
Exercife,  its  ufe,  xxxii.  j.  3. 

Exertion  of  fenforial  power  defined, 
xii.  2.  1. 

Exiftence  in  fpace,  xiv.  2.  5. 

Extenfion,  i'enfe  of,  xiv.  7. 

Eyes  become  black  in  fome  epilepfies, 
xxvii.  2. 

E. 

Face,  flufhing  of  after  dinner,  xxxv. 
r.  1. 

why  fir  ft  affeCted  in  fmall-pox, 
xxxv.  1 . 1 . 

red  from  inflamed  liver,  xxxv.  2.  2. 
Fainting  fits,  xii.  5.  1.  xiv.  7. 

Fear,  language  of,  xvi.  8.  1. 

a caufe  of  fever,  xxxii.  8. 
caufe  of,  xvii.  3.  7. 

Fetus.  See  Embryon,  xvi.  2.  xxxix.  1. 
Fevers,  irritative,  xxxii.  1. 

intermittent,  xxxii.  1.  xxxii.  3. 
fenfilive,  xxxiii.  1. 
not  an  effort  of  nature  for  re- 
lief, xxxii.  10. 

paroxyfms  of,  xii.  7.  1.  xii.  2. 
3.  xii.  3.  j. 

why  fome  intermit  and  not 
others,  xxxvi.  1. 
cold  fits  of,  xxxii,  4.  xxxii.  9. 
xvii.  3.  3. 

Fevers, 
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Fevers,  periods  of,  xxxvi.  3. 

have  folar  or  lunar  periods, 
xxxii.  6. 

fource  of  the  fymptoms  of, 
xxxii.  1. 

profiration  of  flrength  in,  xii. 

4.  1.  xxxii.  3.  2. 
cure  of,  xii.  6.  1. 
how  cured  by  the  bark, xii. 3 4. 
cured  by  increafed  volition, 
xii.  2.  4.  xxxiv.  2 8. 
belt  quantity  of  flimulus  in, 
xii.  7.  8. 

Fibres.  See  Mufcles. 

their  mobility,  xii.  1.  7.  xii.  1.1. 
contractions  of,  vi.  xii.  1.  1. 
four  dalles  of  their  motions,  vi. 
theirmotionsdiflinguilhed  from 
fenforial  ones,  v.  3. 

Figure,  xiv.  2.  2.  iii.  1. 

Fifli,  their  knowledge,  xvi.  14. 
Foxglove,  its  ufe  in  dropfies,  xxix.  5.  2. 

overdofe  of,  xxv.  17. 
Free-will,  xv.  3.  7. 

G. 

Gall-Hone,  xxv.  17.  See  Bile-Hones. 
Generation,  xxxiii.  r.  xxxix. 

Gills  of  fifh,  xxxviii.  2. 

Glands, xxii.  1.  conglobate  glands, xxii. 2. 
have  their  peculiar  Aimulus, 
xi.  r. 

their  fenfes,  xiv.  9.  xxxix.  6. 
invert  their  motions,  xxv.  7. 
increafe  their  motions,  xxv.  7. 
Golden  r ule  for  exhibi  ting  wine,  xii.  7. 8. 

for  leavingoffwinc,xii.7.8. 
Gout  from  inflamed  liver,  xxxv.  2.  2. 
xviii.  15.  xxiv.  2.  8. 
in  the  flomach,xxiv.  2.  8.  xxv.  17. 
why  it  returns  after  evacuations, 
xxxii.  4. 

owing  to  vinous  fpirit  only,  xxi.io. 
periods  of,  xxxvi.  3.  6. 
Grinning  in  pain,  xxxiv.  1.  3. 

Gyration  on  one  foot,  xx.  5.  and  6. 

H. 

Habit  defined,  ii.  ir.  iv.  7. 
Haemorrhages,  periods  of,  xxxvi.  3.  n. 

from  paralyfis  of  veins, 
xxvii.  1.  and  2. 

Hair  and  nails,  xxxix.  3.  2. 

colour  of,  xxxix.  5.  1. 

Harmony,  xxii.  2. 

Hcad-achs,  xxxv.  2.  I, 

! iearing,  xiv.  4, 


Heat,  fenfe  of,  xiv.  6.  xxxii.  3.  r. 

produced  by  the  glands,  xxxii.  3. 
externa!  and  internal,  xxxii.  3.  r. 
atmofphere  of  heat,  xxxii.  3.  1. 
increafes  during  fleep,  xviii.  ij. 
Hcmicrania,  xxxv.  2.  1. 

from  decaying  teeth , xxxv . 2 . 1 . 
Hepatitis,  caufe  of,  xxxv.  2.  3. 
Hereditary  difeafes,  xxxix.  7.  6. 
Hermaphrodite  infedts,  xxxix.  5. 
Herpes,  xxviii.  2. 

from  inflamed  kidney,  xxxv.2.2. 
Hilarity  from  diurnal  fever,  xxxvi. 3.1. 
Hunger,  fenfe  of,  xiv.  8. 

Hydrophobia,  xxii.  3.  3. 
Hypochondriacifm,  xxxiii.  1.  1.  xxxiv. 
2.  3. 

I. 

Ideas  defined,  ii.  vi.  2.  7. 

are  motions  of  the  organs  of  fenl'c, 
iii.  4.  xviii.  5.  xviii.  10.  xviii.  6. 
analogous  to  mufcular  motions, 
iii.  5. 

continue  fome  time,  xx.  6. 
new  ones  cannot  be  invented, 
iii.  6.  l 

abflradted  ones,  iii.  6.  4.  xv.  5. 
inconfiflent  trains  of,  xviii.  16. 
perilh  with  the  organ  of  fenfe, 
iii.  4.  4. 

painful  from  inflammation  of  the 
organ,  Iii.  5.  5. 

irritative  ones,  vii.  1.  4.  vii.  3.  2. 
xv.  2.  xx.  7. 

of  refemblance,  contiguity,  cauf- 
ation,  viii.  3.  2.  x.  3.  3. 
refcmble  the  figure,  and  other 
properties  of  bodies,  xiv.  2.  2. 
received  in  tribes,  xv.  1. 
of  the  fame  fenfe  eafier  combin- 
ed, xv.  1.  i. 

of  reflection,  xv.  1.  6.  ii.  12. 
Ideal  prefence,  xv.  1.  7. 

Identity,  xv.  3.  5.  xviii.  13. 

Iliac  paiflon,  xxv.  15. 

Imagination,  viii.  1.  2.  xv.  1.  7.  xv.2.2. 

of  the  male  forms  the 
fex,  xxxix.  6. 

Immaterial  beings,  xiv.  1.  xiv.  2.  4. 
Imitation,  origin  of,  xii.  3.  3.  xxxix.  5. 
xxii.  3.  xvi.  7. 

Impediment  of  fpeech,  xvii.  1. 10.  xvii. 
2.  10. 

Infection.  See  Contagion. 
Inflammation,  xii.  2.  3.  xxxiii.  2.  z. 

great  vafcular  exertion 
in,  xii.  2.  r. 

Inflammation, 
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WlamBiation.  net  from  pains  from  de- 
Ledt  offtjDsuliss.  xsxjii. 


■2.  3. 

©f  parts  previoufly  ju- 
fenfible,  xii.  3.  7. 
©ften  diftant  from  its 
caufe,  xxiv,  8. 
cbfcrves  folar  days, 
xxxii,  6. 

of  the  eye,  xxxiii.  3. 1. 
of  the  bowels  prevented 
by  their  continued 
adlion in  deep,  xviii.2. 
Inoculation  with  blood,  xxxiii.  2,  10. 
Infanepeople,  their  great  ftrength,xii.i. 
Infanity  (fee  Madnefs)  pleafurableone, 
xxxiv.  2, 6. 

infedts,  their  knowledge,  xvi,  15  & t6. 
in  the  heads  of  calves,  xxxix.  1, 
clafs  of,  xxxix.  4.  8. 

Tnftindtive  adtions  defined,  xvi.  1, 
Inteflines,  xsv,  3. 

Intoxication  relieves  pain,  why,  xxi.  3. 

from  food  after  fatigue, 
xxi.  2. 

difeafes  from  it,  xxi.  to. 
See  Drunkennefs,  ■ 
Intuitive  analogy,  xvij.  3.  7. 

Invention,  xv.  3.  3. 
kritability  increafes  during  fleep, 
Xviii.  ry, 

Itching,  xiv.  9. 

Jaw,  locked,  xxxiv.  1.  y. 

Jaundice  from  paralyfis  of  ths  liver, 
xxx.  2. 

cured  by  eledtricity,  xxx.  2. 
Judgment,  xv.  3, 

K. 

Knowledge  of  various  animals,  xvi.  j 1. 

L. 

Lacrytnal  fack,  xvi,  8.  xxiv,  %.  and  7, 
Ladteals,  paralyfis  of,  xxviii.  See  Ab- 
forbenCs, 

Lady  playing  on  the  harpfichcxd, 
xvii,  2. 

diftreffed  for  her  dying  bird, 
xvii.  2.  10, 

Language, natural,  its  origin, xvi,  7 ,&  8, 
of  various  paliions  deferib- 
ed,  xvi.  8. 

artificial,  of  various  animals, 
xvi..  9. 

theory  of,  xxxix.  8.  3. 
Lapping  of  puppies,  xvi.  4. 

Laughter  explained,  xxxiv.  1.  4. 

from  ticklinv,  xvii.  3.  r. 
xxxiv.  1.  4. 

from  frivolous  ideas,  xxxiv. 
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Life,  long,  art  of  producing,  xxxvii. 
Light  has  no  momentum,  iii.  3.  1. 
Liquor  amnii,  xvi,  2.  xxxviii.  3.  xxxix. 

1.  J. 

is  nutritious,  xxxviii.  3. 
frozen,  xxxviii.  3. 

Liver,  paralyfis  of,  xxx.  r.  4. 

large  of  geefe,  xxx.  x.  6, 

Love,  fentimental,  its  origin,  xvi.  6. 

animal,  xiv.  8.  xvi.  5. 

Lunar  periods  affedt  difeafes,  xxxii.  6. 
Luff,  xiv.  8.  xvi.  5. 

Lymphatics,  paralyfis  of,  xxviii.  See 
Abforbents. 

M. 

Mad-dog,  bite  of,  xxii.  3.  3. 

Madnefs,  xxxiv.  2.  1.  xii.  a.  1. 
Magnetifm,  xii.  x.  x. 

Magnifying  objects, new  way  of,xl.to.y. 
Male  animals  have  teats,  xxxix.  4.  8. 

pigeons  give  milk,  xxxix.  4.  8. 
Man  diftinguiihed  from  brutes,  xi.  2. 
3.  xvi.  17. 

Material  world, xiv.  i.xiv.  3 5.  xviii.  7. 
Matter,  penetrability  of,  xiv.  2.  3. 

purulent,  xxxiii.  2.  4. 

Mealies,  xxxiii.  2.  9. 

Membranes,  xxvi.  2. 

Memory  defined,  ii.  2. 10.xv.x.7.rv.  3. 
Menftruation  bylunar  periods,  xxxii.6. 
Microfcopic  animals,  xxxix.  xi.  5. 

vegetables, xxxix.  xi.l. 
Mifcarriage  from  fear,  xxxix.  6.  5. 
Mobilty  of  fibres,  xii.  r.  7. 

Momentum  of  the  blood,  xxxii.  5.  2. 

fometimes  increafed  by 
venefedtion,  xxxii.  5.  4. 
Mon  Iters,  xxxix,  4.  4.  and  5.  2. 

without  heads,  xxxviii.  3. 
Moon  and  fun,  their  influence,  xxxii.  6. 
Mortification,  xxxiii.  3.  3. 

Motion  is  either  caufe  or  effect,  i.xiv. 
2.2. 

primary  and  fecondary,  i. 
animal,  i.  iii.  1. 
propenfity  to,  xxii.  I. 
animal,  continue  fome  time 
after  their  produdtion,  xvii. 
i-  3. 

defined,  a variation  of  figure, 
iii.  1,  xiv.  2.  2.  xxxix.  7. 
Mucus,  experiments  on,  xxvi.  1. 

fecretion  of,  xxvi.  a. 

Mules,  xxxix  4.  5.  and  6.  xxxix.  y.  2. 
Mule  plants,  xxxix.  2. 

Mufcte  volitantes,  xl.  2. 

Mufcles  conflitute  an  organ  of  fenfe, 
xiv.  7.  ii.  3.. 

Simulated  by  estenfion,  xi.  I. 
xiv.  7.. 

Mufcles- 
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Mufclescontradl  by  fpiritof  animation, 
xii.  i.  x.  and  3. 

Mufic,  xvi.  10.  xxii.  1. 

Mufical  time,  whv  agreeable,  xii.  3.  3. 

N. 

Naufea,  xxv.  6. 

Nerves  and  brain,  ii.  a.  3. 

extremities  of,  form  the  whole 
fyftem,  xxxvii.  3. 
are  not  changed  with  age,xxxvii.4. 
Nervous  pains  defined,  xxxiv  1.  1. 
Number  defined,  xiv.  2.  2. 

Nutriment  for  the  embryon,  xxxix.  5.2. 
Nutrition  owing  to  diinulus,  xxxvii.  3. 

byanimal  feledtion,  xxxvii.  3. 
when  the  fibres  are  elongat- 
ed, xxxvii.  3. 

like  inflammation,  xxxvii.  3. 

O. 

Objedts  long  viewed  become  faint,  iii. 
3-  »• 

Ocular  fpedtra,  xl. 

Oil  externally  in  diabetes,  xxix.  4. 

Old  age  from  inirritability,  xxxvii. 
Opium  is  dimulant,  xxxii.  2.  2. 

promotes  abforpticn  after  e- 
vacuation,  xxsiii.  2.  10. 
in  increafing  dofes,  xii.  3.  I. 
Organs  of  fenfe,  ii.  2.  5. 

when  deflroyed  ceafe  to  pro- 
duce ideas,  iii.  4.  4. 

Organic  particles  of  Buffon,  xxxvii.  3. 

xxxix.  3.  3. 

Organ  pipes,  xx.  7. 

Oxygenation  of  the  blood,  xxxviii. 

P. 

Pain  from  excefs  and  defedt  of  motion, 
iv.  j.  xii.  5.  3.  xxxiv.  j.  xxxv. 

1.  1. 

not  felt  during  exertion,  xxxiv. 
X.  2. 

from  greater  contraction  of  fi- 
bres, xii.  1.  6. 

from  accumulation  of  fenforial 
power,  xii.  5.  3.  xxiii.  3.  1. 
from  light,  preflure,  heat,  cauf- 
tics,  xiv.  9. 

in  epilepfy,  xxxv.  2.  1. 
diflant  from  its  caufe,  rxiv.  8. 
from  done  in  the  bladder,  xxxv. 

2.  1. 

of  head  and  back  from  defedt  of 
heat,  xxxii.  3. 

from  a gall-done,  xxxv.  2.  I.  xxv. 
17- 

of  the  domach  in  gout,  xxv.  17. 
of  dioulder  in  hepatites, xxxv.  2.4. 
produces  volition,  iv.  6. 


Palenefs  in  cold  fit,  xxxii.  3.  2. 

Palfies  explained,  xxxiv.  1.  7. 
Paralytic  limbs  drctch  from  irritation, 
vii.  1.  3. 

patients  move  their  found 
limb  much,  xii.  5.  1. 
ParalyCs  from  great  exertion,  xii.  4.  6. 
from  lefs  exertion,  xii.  5.  6. 
of  the  lacteals,  xxviiL 
of  the  liver,  xxx.  4. 
of  the  right  arm,  why,  xxxiv. 
1.  7. 

of  the  veins,  xxvii.  2. 

Particles  of  matter  will  not  approach, 
xii.  1.  1. 

Paflions,  xi.  2.  2. 

connate,  xvi.  r. 

Pecking  of  chickens,  xvi.  4. 

Perception  defined,  rv.  3.  1.  ii.  2.  8. 
Periods  of  agues,  how  formed,  xxxii. 
3-4- 

of  difeafes,  xxxvi. 
of  natural  adtions  and  of  dif- 
eafed  actions,  xxxvi. 
Perfpiration  in  fever-fits,  xxxii.  9.  See 
Sweat. 

Petechia,  xxvii.  2 

Pigeons  l'ecrete  milk  in  their  dcmachs. 

xxxix.  4.  8. 

Piles,  xxvii.  2. 

Placenta  a pulmonary  organ,  xxxviii 

2. 

Pleafure  of  life,  sxxiii.  1.  xxxix.  5. 

from  greater  fibrous  contrac- 
tions, xii.  1.  6. 

what  kind  caufes  laughter, 
xxxiv.  1.  4. 

what  kind  caufes  deep,  xxxiv 
1.  4. 

Pleurify,  periods  of, xxxvi.  3.7. 

caufe  of,  xxxv.  2.  3. 
Prometheus,  dory  of,  xxx.  3. 
Prodration  of  drength  in  fevers,  xii, 
41. 

Pupils  of  the  eyes  large,  xxxi.  1. 

Pull'e  quick  in  fevers  with  debility,  xii. 
I.  4.  xii.  5.  4.  xxxii.  2. 1. 
in  fevers  with  drength,  xxxii.  2. 
from  defedt  of  blood,  xxxii.  2,  3. 
xii.  r.  4. 

weak  from  emetics,  xxv.  17. 

<L  . . ‘ 

Quack  advertilements  injurious.  Pref- 
ace. 

Quadrupeds  have  no  fanguiferous  lo- 
chia, xxxviii.  2. 
have  nothing  fimilar  to  the 
yolk  of  egg,  xxxix.  x. 

Raphania, 
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R. 

Raphania,  periods  of,  xxxvi.  3.  9. 
Reafon,  ix.  1.  2.  xv.  3. 

Reafoning,  xv.  3. 

Recollection,  ii.  10.  ix.  T.  2.  xv.  2.  3. 
Relaxation  and  bracing,  xxxii.  3.  2. 
Repetition,  why  agreeable,  xii.  3.  3. 
xxii.  2. 

Refpiratkm  affedfed  by  attention, 
xxxvi.  2.  t. 

Reftleffnefs  in  fevers,  xxxiv.  1.  2. 
Retrograde  motions,  xii.  5.  5.  xxv.  6. 
xxix.  11. 

of  the  ftomach,  xxv.  6. 
of  the  flnn,  xxv.  9. 

-of  fluids,  how  diftinguifhed, 
xxxix.  8. 

how  caufed,  xxix.  II.  5. 
Retrograde  vegetable  motions,  xxix.  9, 
Retina  is  fibrous,  ii L 2.  xl.  1. 

is  adtive  in  vifion,  iii.  3.  xl.  1. 
excited  into  fpafmodic  motions, 
xl.  7. 

is  fenfible  during  lleep,  xviii.  5. 
xix.  8. 

Reverie,  xix.  1 . xxxiv.  3. 

cafe  of  a deep- walker,  xix.  2. 
vs  an  epileptic  difeafe,  xix.  9. 
Rhymes  in  poetry,  why  agreeable, 
xxii.  2. 

Rheuinatifm,  three  kinds  of,  xxvi.  3. 
Rocking  young  children,  xxi.  4. 

Rot  in  fheep,  xxxii.  7. 

Ruminating  animals,  xxv.  I. 

S. 

Saliva  produced  by  mercury,  xxiii. 
by  food,  xxiii.  1. 
by  ideas,  xxiii.  2.  and  5. 
by  difordered  volition,  xxiii.  7. 
Scirrhous  tumours  revive,  xii.  a.  a. 
Screaming  in  pain,  xxxiv.  1.  2. 

Scrofula,  its  temperament,  xxxi.  I. 

xxviii.  2.  xxxix.  4.  5. 

Scurvy  of  the  lungs,  xxvii.  2. 

Sea  ficknefs,  xx.  4. 

flopped  by  attention,  xx.  5. 
Secretion,  xxxiii.  1.  xxxvii, 

increafed  during  deep, xviii.  16. 
Seeds  require  oxygenation,  xxxviii.  2. 
Senfation  defined,  ii.  2.  9.  v.  2.  xxxix.8.4. 
difeafes  of,  xxxiii. 
from  fibrous  contractions, 
iv,  5.  xii.  1.  6. 

in  an  amputated  limb,  iii.7.3. 
affedts  the  whole  fenforium, 
xi.  2. 

produces  volition,  iv.  6. 
Senfibility  increafes  daring  deep,  xviii. 


Senfititive  motions,  viii.  xxxiii.  2* 
xxxiv.  r. 

fevers  oftwokinds,  xxxiii, 1. a. 
ideas,  xv.  2.  2. 

Senforium  defined,  ii.  2.  r. 

Senfes  correct  one  another,  xviii.  7. 

diftinguifhed  from  appetites, 
xxxiv.  1.  r. 

Senforial  power.  See  Spirit  of  Ani- 
mation. 

great  expenfe  of  in  the  vital 
motions,  xxxii.  3.  2. 
two  kinds  of  exerted  in  fen- 
fitive  fevers,  xxxiii.  1.  3. 
powers  defined,  v.  i. 
motions  diftinguifhed  from 
fibrous  motions,  v.  3, 
not  much  accumulated  in. 
deep,  xviii.  2. 

powers,  accumulation  of,  xii. 
5-  I- 

exhauftion  of,  xii.  4.  r. 
wafted  below  natural  in  hot 
fits,  xxxii.  9.  3. 
lefs  exertion  of  produces 
pain,  xii.  5.  3. 
lefs  quantity  of  it.  xii.  5.  4, 
Senfual  motions  diftinguifhed  from 
rnufcular,  ii.  7. 

Sex  owing  to  the  imagination  of  the 
father,  xxxiv.  j.  xxxix.  7.  6.  xxxix. 
6.  3.  xxxix,  6.  7 . 

Shingles  from  inflamed  kidney,  xxxv. 
2.  2. 

Shoulders  broad,  xxxi.  r.  xxxix.  7.  6. 
Shuddering  from  cold, xxxiv.  r.  i.&  2 
Sight,  its  accuracy  in  men,  xvi.  6. 
Skin,  feurfon  it,  xxvi.  1. 

Sleep  fufpeiid's  volition,  xviii,  1. 
defined,  xviii.  21. 
remote  caufcs,  xviii.  20. 
fenfation  continues  in  it,  xviii.  2. 
from  food,  xxi.  r. 
from  rocking,  uniform  founds, 
xxi.  1. 

from  wine  and  opium,  xxi.  3. 
why  it  invigorates,  xii.  j.  t. 
puife  flower  and  fuller  in,  xxxii. 
2.  2. 

interrupted,  xxvii.  2. 
from  breathing  lefs  oxygene, 
xviii.  ao. 

from  being  whirled  on  a mill- 
ftone,  xxiii.  20. 

from  application  of  coid,X”iii.2Q. 
induced  by  regular  hours.xxxvi. 
2-.  a. 

Sleeping  animals,  xxi.  2.  2,. 
Sleep-walkers,  See  Reverie,  x-'x.  r. 

•Small-pox, 


INDEX  TO  THE  SECTIONS.— Part  I. 


$<? 

Saali-poz,  xxxiii.  i.  6.  xxxiv.  6.  i. 

eruption  firft  on  the  face, 
why,  ixxv.  x.  I.  xxxiii. 
2,  IO. 

the  clocd  will  not  infedf, 
X.-. Aiii.  2.  to. 
obeys  lunations,  xxxvi.  4. 
Smell,  xi".  5.  xv i.  5, 

Smiling,  origin  of,  xvi.  8.  4. 

Solidity,  xiv.  2.  1. 

Somnambulaticn.  See  Reverie,  xx.1. 
Space,  xiv.  2 2. 

Sp-afm,  doctrine  of,  xxxii,  to. 

Spectra,  ocular,  xl. 

miftaken  for  fpectres,  xl.  2. 
vary  from  long  infpection,  iiL. 
3-  S- 

Spirit  of  animation.  See  Senforial 
Power. 

of  animation  caufes  fibrous  con- 
traction, iv.  2 ii.  1.  t v.  2.  4. 
polTcfles  folidiry,  figure,  and  oth- 
er  properties  of  matter,  xiv. 
2-  3- 

Spirits  and  angels,  xiv.  2.  4. 
Stammering  explained,  xvii.  I.  10. 
xv  ii.  2.  10. 

Stimulus  defined,  ii.  2.  13.1V.4.  xii.a.X. 
of  various  kinds,  xi.  x. 
with  Itffened  effedt.  xii.  3 I. 
with  greater  effect,  xii.  3 3. 
ceafes  to  produce  iienfation, 
aH  3-  3- 

Stomach,  and  intetlrnes,  xxv. 

inverted  by  great  fllmulus, 

XXV.  6. 

its  actions  decreafed  in  vom- 
iting, xxxv.  1 . 3. 
a blow  on  it  occafihn^  death* 

XXV.  17. 

Stools  black,  xx'di.  2. 

Strangury,  xxxv.  2.  1. 

Sucking  before  nativity,  xvi  4. 
Suckling  children,  fenfe  of,  xiv.  8, 
Suggeftion  defined,  ii.  xo.xv.  2.  4. 

Sun  and  moon,  their  influence,  xxiii.6. 
Surprife,  xvii.  3.7.  xviii.  17. 

Sufpicion  attends  madnefs,  xxxiv.  2.  4. 
Swallowing,  act  of,  xxv.  r.  xvi.  4. 
Sweat,  cold,  xxv.  9.  xxix.  6. 

in  hot  fit  of  fever,  xxxii.  9. 
in  3 morning,  why,  xviii.  15. 
Sweaty  hands  cured  by  lime,  xxix. 
4 9- 

Swinging  and  rocking,  why  agreeable,, 
xxi.  3. 

Sympathy,  xxxv.  1. 

Syncope,  xii,  7. 1.  xxxiv.  1,  6 


T- 

Tcedum  vitce.  Sts  EtutcL 
Tape-worm,  xxxix.  2.3. 

Tafle,  fenfe  of,  xiv,  5. 

Tears,  fecretion  of,  xxiv. 

from  grief,  xvi.  8.  2. 
from  tender  pleafure,  xvi.  8.  y- 
from  flirnolus of  nafal dndt.xvi,, 
8.  xxiy.  4. 
by  volition,  xxiv.  6. 

Teeth  decaying  caufc  headachs,  xxxv. 

2.  1. 

Temperaments,  xxxi. 

Theory  of  medicine,  wanted.  Prefacei 
Thirft,  fenfe  of,  xiv.  8. 

why  m dropfies.  xxix.  5. 

Tickle  themfelvcs,  children  cannot,. 

xvii.  3.  5. 

Tickling,  xiv.  9. 

Time,  xiv.  2.  2.  xviii.  12. 
lapfe  of,  xv.  3.  6. 
poetical  and  mufical,  why  agree- 
able, xxii  2. 
dramatic,  xviii.  12. 

Tooth-edge,  xvi.  10.  iii.  4.  3.  xii.  3.  3. 
Touch,  fenfe  of,  xiv.  2 1. 

liable  to  vertigo,  xxi.  9. 
of  v?.rious  animals,  xvi,  6. 
Trains  of  motions  inverted,  xu  5.  5. 
Transfunon  of  blood  in  nervous  fever, 
xxx'.i.  4* 

Tranfiations  of  matter,  xx:r.  ?. 

Tvphus,  beft  quantity  of  ftimultt*  in, 
xii.  7.  8. 

periods  of,  obferve  lunar 
days,  xxxii.  6. 

U. 

Ulcers,  att  of  healing,  xxxii.  3.  2. 

of  the  lungs,  why  difficult  t© 
heal,  xxviii.  2. 

Uniformity  in  the  fine  arts,  why  agree- 
able, xxii.  2. 

Urine  pale  in  intoxication,  xxi.  6. 

paucity  of  in  anafarca,  why, 
xxix.  5. 

its  paffage  from  inteflincs  to- 
bladder,  xxix.  3. 
copious  during  deep,  xviii.  15. 

V. 

Variation,  perpetual, of  irritability,  xu 
2.  1. 

Vegetable  buds  are  inferior  animals, 
xiii.  1. 

exa&lv  refemble  their 
parents,  xxxix. 
poilefs  fcnfition  and 
volition,  xiii.  2. 
Vegetable. 


INDEX  TO  THE  SECTIONS.— Part  I. 


Vegetable  buds  have  affociate  and  re- 
trograde motions,  xiii. 
4.  xxix.  9. 

their  anthers  and  ftigmas 
are  alive,  xiii.  5. 

Vegetables  have  organs  of  fenfe  and 
ideas,  xiii.  5. 

contend  for  light  and  air, 
xxxix.  4.  8. 

duplicature  of  their  flow- 
ers, xxxix.  4.  4. 

Veins  are  abforbents,  xxvii.  1. 

paralyfis  of,  xxvii.  1. 

Venereal  orgafm  of  brutes,  xxxii.  6. 
Venefedtion  in  nervous  pains,  xxxii.5.4. 
Verbs  of  three  kinds,  xv.  3.4. 

Verfes,  their  meafure,  xxii.  2. 

Vertigo,  xx.  defined,  xx.  n. 

in  looking  from  a tower,  xx.l. 
in  a fhip  at  fea,  xx.  4. 
of  all  the  fenfes,  xxi.  9. 
by  intoxication,  xxxv.  1.  2. 
Vibratory  motions- perceived  after  fail- 
ing, xx.  j.  xx.  10. 

Vinegar  makes  the  lips  pale,  xxvii.  1. 
Vis  medicatrix  of  nature,  xxxix.  4.  7. 
Vifion,  fenfe  of,  xiv.  3, 

Volition  defined,  v.  2.  xxxiv.  1. 

affedts  the  whole  fenforium, 
xi.  2. 


Volition,  difeafes  of,  xxxiv. 

Voluntary,  x.  2.  4. 

motions,  ix.  xxxiv.  1. 
ideas,  xv.  2.  3 . 

criterion  of,  xi.  2.  3. 
xxxiv.  1. 

Vomiting  from  vertigo,  xx.  8. 

from  drunkennefs,  xx.  8. 
xxi.  6. 

by  intervals,  xxv.  8. 
by  voluntary  efforts,  xxv. 
6. 

of  two  kinds,  xxxv.  1.  3. 
in  cold  fit  of  fever,  xxxii. 

9.  1. 

flopped  by  quickfilver,  xxv. 

16. 

weakens  the  pulfe,  xxv.  17. 
W. 

Waking,  how,  xviii.  14. 

Walking,  how  learnt,  xvi.  3. 

Warmth  in  fleep,  why,  xviii.  15. 
Weaknefs  defined,  xii.  1.  3.  xii.  2.  1. 
xxxii.  3.  2. 

cure  of,  xii.  7.8.  See  De- 
bility. 

Wit  producing  laughter,  xxxiv.  1.  4, 
World  generated,  xxxix.  4.  8. 

Worm,  fluke,  xxxii.  7 . 
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Absorption,  iv.  2,  r. 

cutaneous,  nucous,  cellu- 
lar, iv.  a,  a. 
of  the  veins,  iv.  2,  4. 
of  inflamed  veffels,  iv.  2, 
4.  3-  . 

of  inteftines  and  liver,  iv. 
2,5- 

of  venereal  ulcers,  iv.  2, 7. 
not  increafed  by  cold, 
iv.  2,  r. 

increafed  by  opium  after 
evacuation,  ii.  2,  I. 
by  faline  bath,  iv.  2,  3,  8. 
by  abflinence  from  fluids, 
iv.  2, 3, 9. 

Acacia,  iv.  3,  5,  2. 

Acids  auftcre,  iv.  2,  I,  2.  iv.  3,  I. 

vegetable,  fweet,vii.  3,4.iv.2, 1,2. 
mineral,  vii.  3,  6. 

Acrid  plants,  iv.  2,  4. 

Agriculture,  i.  2,  3,  7. 

Agues,  three  kinds,  iv.  2,  3,  2.  iv.  2,  5. 
iv.  2,  6,  8. 

Air  nourifhes,  i.  2,  5. 

warm  bath  of,  iv.  2,  3,  8. 

Alcali  vol.  iii.  3,  3. 

Alcohol,  ii.  2,  1.  v.  2,  4. 

Almond,  bitter,  ii.  3,  1. 

Althxa,  iii.  3,  3,  3. 

Allium,  iii.  3,  3. 

Aloe,  iii.  2,  3.  iii.  2,7.  iii.  3,  5,  3.  vi.  2,  3. 
Alum,  iii.  2,  1.  iv.  2,  r.  iv.  2,  3,  2.  iv.  3, 
5>  3- 

to  purify  water,  i.  2, 4,  2. 
Amalgama  in  worms,  vii.  2,  2. 
Amomum  zinziber,  iii.  3,  1. 

Amber,  oil  of,  vi.  3,  4. 

Ammoniac  gam,  vi.  3,  i.  iii.  3,  3. 

fait  or  fpirit,  iii.  3,  3. 


Anarfarca,  warm  bath  in,  ii.  2,  2.  iv.  2, 

3.  8. 

Anchovy,  iii.  2, 1.  iii.  3,  1,4. 

Animal  food,  i.  a,  r,  1. 

Antimony  prepared,  iii.  3,  1,  3.  iii.  2, 
1.  iv.  1,  to. 

Antkemis  nobilis,  iv.  3,  3. 

pyrethrum,  iii.  3,  2. 
Anxiety,  v.  2,  4. 

Apium,  petrofelinum.iii.  3,  4,  4. 
Apoplexy,  iv.  2,  11. 

Ariflclochia  ferpentaria,  iii.  3,  1. 
Armenian  bole,  vi.  2,  3.  vi.  3,  3,  3. 
Arfenic  in  ague,  iv.  2,  6,  8.  iv.  3,  6. 

faturated  folution  of,  iv.  2,  6,  8. 
in  itch,  iv.  2.  9. 
how  it  acts,  iv.  2,  6,  9. 
how  to  detedt  it,  iv.  2,  6,  I* 
Artemilia  maritima,  iv.  3,  3. 

abfynthium,  iv.  3,  3. 
fantonicum,  iv.  3,  3. 
Artichoke-leaves,  iv.  3,  3. 

Afafoetida,  ii.  3.  vi.  3,  1. 

Afarum  Europeum,  v.  3,  3. 

Afcarides,  vii.  1,  2.  iii.  2,  9,  7. 
Afparagus,  iii.  3,  4,  4. 

Aftragalus  tragacantha,  iii.  3,  3, 3. 
Atropa  belladonna,  ii.  3,  1. 

Azote,  i.  2,  3. 

B. 

Balfams  diuretic,  iii.  2,  4. 

Bandages  promote  abforption,iv.2.  r*. 
Bark,  Peruvian,  iv.  2,  2. 

long  ufed  noxious,  iv.  2,  II. 
Barley,  iii.  3,  3,  3.  1 

Bath,  warm,  ii.  2,  2,  I,  iii.  3,  1,  6,  iii. 

3j  3j  4-  ii*.  2,  3, 3* 
faline,  iv.  2,  3,8. 
of  warm  air,  iv,  2,  3,  8. 


Bath, 
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Bath,  of  fleam,  iv.  a,  3, 8. 
cold,  vii.  a,  3. 
nutritive,  i.  a,  6, 1. 

Benzoin,  iii.  3,  3. 

Bile  of  animals,  iii.  a,  5, 3. 

dilute  flate  of,  iv.  a,  6. 

Blifters,  how  they  adt,  iii.  3,  I,  la 

cure  heart-burn,  iii.  a,  x,  10. 
flop  vomiting,  vi.  a,  a. 
produce  expedforation,  iii.  a, 
3,  2.  ' 

increafe  perfpiration,  iii.  3,  I. 
10., 

Blood,  transfufion  of,  i.  a,  6,  a. 
Bog-bean,,  iv.  3,  3. 

Bole  armeniansiv.  2,  5,  3. 

Bone-aflies,  iv.  3,  5,  3. 

Bowels,  inflammation  of,  v.  2,  2,  2. 
Bryony,  white,  iii,  3,  8. 

as  a blifler,  iii.  a,  9, 

Butter,  i.  2,  3,  2. 

Butter-milk,  i.  2,  3,  3. 

C. 

Cabbage-leaves,  vii.  1,  2. 

Calcareous  earth,  i.  a,  4,  3. 

Calomel,  iii.  2,  j.  vi.  2,  J. 

in  enteritis,  v.  2,  2,  2, 
Camphor,  iii.  3,  1 . 

Canella  alba,  iii.  3,  1. 

Gantharides,  iii.  a,  6.  iii.  2,  8.  v.  2,  4. 
vi.  2,  4. 

Capillary  action  increafed  by  tobacco, 
tv. 2,  3,  7. 

Capflcum,  iii.  3,  j. 

Carbonic  acid  gas,  vii.  2,  6. 
Cardamomum,iii.  3,  1. 

Caryophyllus  aromat.  iii.  3, 1. 
Cardamine,  iv.  3,  4. 

Caflia  fiftul.  iii.  3,  5,  r. 

fenna,  iii.  3,  j.  5. 

Caftor,  vi.  2,  2.  vi.  3,  1. 

Cathartics,  mild,  iii.  2,  5. 

violent,  v.  2,  a. 

Cerufla  in  ulcers,  iv.  2,  9.  iv,  2,  7, 
Chalk,  iv.  3,  j,  3. 

Chalybeates,  iv.  3, 4,  2.  iv.  3,  6,  6. 
Chalybeate  powder,  iv.  2,  6,  6. 

Cheefe,  i.  2,  a,  3. 

Cherries,  black,  ii.  2,  r,  8. 

Chlorofis,  iv.  2,  6,  J, 

Cicuta , ii.  3,  1. 

Cinchona,  iv.  2,  2. 

Cinnamon,  iii.  3,  2. 

Clay»  iv-  3,  5.  3- 

Cloves,  iii.  3,  1.  iii.  3,  2,. 

Cnicus  acarna,  v.  3,  x, 

Cocculus  indicus,  ii.  3,  r„ 


9$ 

Cochlearia  armoracia,  iii.  3,  8.  iv.  3,4, 
hortenfis,  iv.  3,  4. 

Cold,  continued  application  of,  vii.  2,3, 
interrupted,  vii.  a,  3.  iii.  3,  1,  7. 
exceffive,  vii.  a,  3. 
firft  effedts  lymphatics,  vii.  2,  3, 
produces  rheum  from  the  nofe, 
vii.  2,  3. 

produces  quick  anhelation,  vii. 
3,3- 

increafes  digeftion,  vii.  2,  3. 
Cold-fit  eafier  prevented  than  remove 
ed,  ii.  2,  x. 

Colic  from  lead,  v.  2,  2, 2. 

Condiments,  i.  2,  7. 

Convolvulus  fcammonium,  v.  3, 2. 
ConvulGons,  iv.  2,  8. 

Cookery,  i.  2,  3,  5. 

Copaiva  balfam,  iii.  3,  4,3. 

Cowhage,  iii.  2,  7.  vii.  3,  xi. 

Crab-juice,  iv.  2,  a. 

Cream,  i.  2, 3 , 2.  i.  a,  2,  2. 

Cucumis  colocynthis,  v.  3,  2. 

Cynara  fcolymus,  iv.  3,  3, 

CynoglofTum,  ii.  3,  1. 

D. 

Dandelion,  iv.  3,  4. 

Datura  ftramonium,  ii.  3,  I. 

Daucus  fylveftris,  iii.  3,4,4. 
Delphinium  ftavifagria,  ii.  3,  1, 
Diabetes,  iv.  a,  5. 

warm  bath  in,  vi.  a,  4. 
Diaphoretics,  iii.  3,1.  iii.  a,  1,  2. 

beft  in  the  morning,  iii.  2V 
5- 

Diarrhcea,  vi.  2,  3. 

Digeftion  injured  by  cold,  iii.  2,  1. 

increafed  by  cold,  vii.  2,  3^ 
Digitalis,  iv.  2,  3,  7.  v.  2,  I,  a. 

tindture  of,  iv.  3,  3,  7. 

Dragon’s  blood,  iv.  3,  5,  a. 

Dropfy,  iv.  a,  3,4.  iv.2,6,7.  iv.2,  3,  ?, 

E. 

Ears,  eruption  behind,  iv.  2,  9,  a. 
Earth  of  bones,  iv,  2,  j. 
of  alum,  vi.  2,  4. 
calcareous,  iv.  a,  5,  3;  vi.  3, 4.  L 
a.  4,  3' 

Eggs,  L 2,  1,  4. 

Egg-fliells  diuretic,  iii.  2,  4. 

Eledtricity,  ii.  2,  2,  2.  iv.  2,  9. 

Emetics,  how  they  adt,v.  2,  1. 

Errhines  mild,  iii.  2,  9. 

in  hydrocephalus,  v.  2,  3,  I, 
violent,?,  a,  3. 
in  head-ach,  v,  2,  3,  I.. 
Eryfipelas,  iv.  2,  9. 

Etfential  oils,  ii.  2,  3. 


Ether , 
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Ether,  vitriolic,  ii.  2.  3.  iii.  3.  1.  vi. 
3-  T-. 

in  afcarides,  vii.  x.  2. 
to  purify,  ii.  1.  3. 

Etiolation,  i.  2.  3.  4. 

Euphorbium,  v.  3.  3. 

Exercife,  iii.  3.  1.  6.  ii.  2.  6. 

Eyes  inflamed,  ii.  2.  2.  2.  iv.  2.  3. 

F. 

Famine,  times  of,  i.  2.  3.  5.  and  6. 

Fear,  v.  2.  4. 

Feathers,  fmoke  of,  vi.  3.  6. 

Fennel,  iii.  3.  4-  4. 

Ferula  afafcetida,  iii.  3.  3. 

Fifh,  i.  2.  1.  2.  i.  2.  1.  5. 

Flannel  fhirt,  ii.  2.  z.  1. 

Flelh  of  animals,  i.  2.  1. 

Fluke-worm,  iv.  2.  6. 

Foxglove,  iv.  2.  3.  7.  v.  2.  1.  v.  2.  4 . 

tindhtre  of,  iv.  2.  3.  7. 
Fridtion,  ii.  2.  5.  iii.  3. 1.  6. 

G. 

Galanthus  nivalis,  vii.  3.  3. 

Galbanum,  vi.  3.  1. 

Gall-Hones,  iv.  2.  6. 

Galls  of  oak,  iv.  3.  5. 

Garlic,  iii.  3.  3. 

Gentiana  centaureum,  iv.  3.  3. 

lutca,  iv.  3.  3. 

Ginger,  iii.  3.  1.  iii.  3.  4. 

Gonorrhoea,  iv.  2.  2.  iii.  2.4. 

Gout,  iv.  2 it.  2. 

Guaiacum,iii.3. 1. 

Gum  arabie,  iii.  3.  3.  3. 

tragacanth,  iii.  3.  3.  3. 
Glycyrrhiza  glabra,  iii.  3.  3.  3. 
Gravel,  v.  2.  4.  4. 

H. 

Kartfhorn,  fpirit  and  fait  of,  iii.  3.  3. 
iii.  3. 1.  vi.  3.  4. 
calcined,  iv.  2.  5.  vi.  2.  3. 
Haemorrhages,  iv.  2.  4.  4.  iv.  2.  6.  2. 
Hismatoxylon  campechianum,  iv.  3. 
5.  2. 

Hay,  infufion  of,  i.  2.  3.  6. 

Head-ach,  fnuff  in,  v.  2.  3.  i. 

Heat,  ii.  2.  2.  r.  See  Bath. 

an  uni  verfal  folvent,  vii.  2.  2. 
Helenium,  iii.  3.  3.  2. 

Herpes,  iv.  2. 1.  iv.  2.  9. 

Herrings,  red,  iii.  3.  1.  4. 

Honey,  iii.  3.  3.  3.  iii.  3.  5.  1. 

Hop  in  beer,  why  noxious,  iv.  2.  3.  6. 
iv.  2.  11.  2. 

Hordeum  diftichon,  iii.  3.  3.  3. 
Humulus  lupulus,  iv.  2.  3.  iv.  2.  1 1. 
Hydrargyrus  vitriolatus,  v.  2.  3. 
Hyfteric  difeafe,  vi.  2.  1. 
pains,  vi.  2.  I. 
convulfions,  vi.  3. 1,  ' 


I. 

Jalapium,  iii.  3.  J.5. 

Japan  earth,  iv.  3.  5.  a. 

Jaundice,  iv.  2.  6.  3. 

Ileus,  vi.  2.  5. 

Incitantia,  ii. 

Intermittent*.  See  Agues. 

Inverted  motions,  vi.  2.  1. 

in  hyfteric  difeafe, 
vi.  2.  1. 

of  the  ftomach,  vi  . 
2.  a. 

inteftinal  ca- 
nal, vi.  2.5. 
ofIymphatics,vi.2.3  . 
Inula  helenium,  iii.  3.  3.  2. 
Ipecacuanha,  v.  2.  1. 

Iren,  ruft  of,  iv.  3.  6. 

Irritability  prevented,  iv.  2.  3.  3. 

Itch,  iv.  2.  1.  3. 

Inflammation  of  the  bowels,  v.  2.  2.  2 . 

L. 

Laurus  camphora,  iii.  3.  1. 

cinnamomum,  iii.  3.  1. 
faflafras,  iii.  3.  1. 

Lead,  iv.  3.  6. 

colic  from,  v.  2.  2.  2. 

, fugar  of,  iv.  2.  9. 

Leeks,  iii.  3.  3.  1. 

Legs,  ulcers  of,  iv.  2.  10. 

fwelltd,  iv.  2.  3.8. 

Lemon-juice,  iv.  2. 1.  iv.  2.  2. 
Leontodon  taraxacum,  iv.  3.  4. 

Life  fhortentd  by  great  ftimu'us,  i.  1. 
Lime,  i.  2.4.  3. 

Liquorice,  iii.  3.  3.  3. 

Liver  inflamed,  iv.  2.  6. 

Logwood,  iv.  3.5.  2. 

Lvmphatics, inverted  motions  of,v.2.i. 

M. 

Mangancfe,  ii.  2.  4. 

Magnefia  alba,  iii.  3.  t.  3. 

Malt,  i.  2.  3.  5. 

Manna,  iii.  3.  5. 

Marih-mailows,  iii.  3.  3.  3. 

Marjoram,  iii.  3.  9. 

Marum,  iii.  3.  9. 

Maftich,  iii.  3.  2.  iii.  3.  3. 

Menianthcs  trifoliata,  iv.  3.  3. 
Mcnilpermum  cocculus, ii.  3.  I. 
Menftruatiou  promoted,  iv.  a.  6.  6. 

repreffed,  iv.  2.  6.  6. 
Mercury,  iii.  3.  2.  vi.  2.  2. 

preparations  of,  iv.  3.  7.  iv. 
2.  7.  iv.  2.  9 

injected  as  a clyfter,  vi.  3.  5. 
Metallic  falls,  iv.  2.  6. 

Milk,  i.  2.  2. 

Mimofa  niiotica,  iii.  3.  3.  3. 

catechu,  iv.  3.  5.  2. 

Mint', 
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Mint,  vi.  3.  3.. 

Mortification,  iv.  2.  9. 

Mucilage,  vegetable,  vii.  3.  3. 

Mucus,  animal,  vii.  3.  J. 

Mufhrooms,  i.  2.  1.  2. 

Mufk,  vi.  2.  1.  vi.  3.  1. 

Muftard,  iv.  3.  4.  See  Sinapifra. 

N. 

Naufea,in  fevers,  vii.  2.3. 

Neutral  falts  diuretic,  why,  iii.  2.  4. 

increafe  fome  coughs,  iii.  2.  4. 
increafe  heat  of  urine, iii.  2.  4. 
Nicotiana  tabacum,  iii.  3.  9.  ii.  3.  1. 
Nitre,  iii.  3.  4-  v.  2.  4. 

Nutmeg,  iii.  2.  1. 

Nutrientia,  i. 

O. 

Oil  of  almonds,  iii.  3.  5.  4. 
in  cream,  i.  2.  3.  2. 
of  amber,  vi.  2. 1. 
exprefl'ed,  externally,  iii.  2.  3, 
effential,  ii.  2.  3.  iii.  3.  2. 

Oiled  filk,  vii.  3.  13. 

Oleum  animale,  vi,  2.  J.  vi.  3.  4. 

ricini,  iii.  3.  J.  4. 

Onions,  iii.  3. 3. 

Opium,  ii.  2.  1.  2.  iv.  r.  2. 

in  nervous  pains,  ii.  2.  1,5. 
in  inflammatory  pains,  ii.  2.1.6. 
increafes  all  fecretions  and  ab- 
forptions,  ii.  2.  I.  t. 
abforption  after  evacuation, 
iv.  2.  8.  2.  ii.  2.  1.  3. 
flops  ftveats,  iv.  2.  I.  2. 
intoxicates,  ii.  2.  r.  1. 

Oranges,  their  peel,  iv.  3.  3. 

Orchis,  vii.  3.3. 

Oxygen  gas,  ii.  2.  4.  i.  2.  5.  iii.  2.  11. 
iv.  1.4. 

produces  and  heals  ulcers, 
iv.  2.  7. 

P. 

Pains,  periodic,  cured  by  opium,  ii.  2.1. 
Papin’s  digefter,  i.  2 3.  3. 

Papaver  fomniferum,  ii.  3.  1.  iv.  3.  2. 
See  Opium. 

Pareira  brava,  iii.  3.4.  4, 

Parfley,  iii.  3. 4. 

PaiTions,  ii.  2.  5. 

Pafturage,  i.  2.  3.  7. 

Pepper,  iii.  3.  1. 

Peripneumony,  iv.  2.  8.  2. 

Perfpiration  in  a morning,  iii.  2.  I 

not  an  excrement,  iii.  2. 1. 
Peru,  balfam  of,  iii.  3.  5.  4. 

Petechias,  iv.  2.  4.  2. 

Pimento,  iii.  3.  1. 

Piper  indieum,  iii.  3,  1. 

Piftacia  lentifcus,  iii.  3.  2, 

Pix  liquida,  iii.  3.  2. 


Phofphorus,  iii.  2.  6. 

Plafter-bandage,  iv.  2.  10. 

Pleurify,  iv.  2.  8.  2. 

Polygala  feneka,  iii.  3.  3.  2. 

Poppy.  See  Papaver. 

Portland’s  powder  noxious,  why,  iv.  2. 
11.  2. 

Potatoe-bread, i.  2.  3.4. 

Potentilla,  iv.  3.  5. 

Powder  of  iron,  iv.  2.  6.  6. 

Prunes,  iii.  3.  5.  1. 

Prunus  demeftica,  iii.  3.  J.  X. 
fpinofa,  iv.  3.  1. 
lauro-ceral'us,  ii.  3.  I. 
Pulegium,  vi.  3.  3. 

Pulfe,  intermittent,  relieved  byarfenie, 
iv.  2.  6. 

Pyrethrum,  iii.  3.  2. 

Pyrus  malus,  vii. 

cydonia,  iv.  3.  1. 

n-  - ^ 

Quafba,  iv.  2.  2. 

Quince,  iv.  3.  1. 

Quinquefolium,  iv.  3.  5. 

R. 

Ratifia,  why  deftrudtive,  ii.  2.  X. 
Reaction,  iv.  1.  10. 

Refin  diuretic,  iii.  2.  4.  vi.  2.  4. 
Rhamnus  catharticus,  v.  3.  2. 
Rheumatifm,  iv.  2.  4.  5.  iv.  2.  10.  2. 
Rheum  palmatum,  See  Rhubarb. 
Rhubarb,  iii.  2.  1.  iv.  2.  5.1.  iii.  3.5.5. 

caufes  conftipation,  why,  iii. 
2.  1.  1. 

Rice,  vii. 

Rofes,  iv.  3.  5. 

Rot  in  fheep,  iv.  2.  6. 

S. 

Sagapenum,  vi.  3.  1. 

Sago,  vii.  3. 

Salivation  not  neceflary,  iv.  2.  7. 
hyfteric,  v.  2.  3. 

Salt,  common,  unwholefome,  iii.  X.  12. 
muriatic,  iii.  3.  1. 
in  clyflers,  iii.  2.  7. 

Salts,  why  diuretic,  iii.  2.  4. 

neutral,  iii.  3.  5.  3.  iii.  2.  4. 
improper  in  coughs  and  gonor- 
rhoea, iii.  2.  4. 

Salt-flfh  and  fait  meat  increafe  perfpi- 
ration, iii.  2.  I. 

Saflafras,  iii.  3.  1. 

Scammony,  v.  2:  2. 

Scarcity,  times  of,  i.  2.  3.  5.  and  6. 
Scilla,  maritima,  v.  2.  2.  iv.  2.  3.  iii.  3, 
3-  v-  2-  3- 

Scorbutic  legs,  iv.  2.  10. 

Scrofulous  tumours,  ii.  2.  4.  iv.  2.  9. 
Sea-water,  iii.  3.  5.  3. 

Secernentia,  iii. 


Secretion 
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Secretion  of  the  bladder,  iii.  2.  6. 

redfum.iii.  2.  7. 
fkin,  iii.  2.  8. 

Seneka,  iii,  3.  3.  2. 

Senna,  iii.  3.  5.  5. 

Serpentaria  verginiana,  iii.  3.  T. 
Sialagogues,  iii.  2.  2.  v.  2.  3. 

Simarouba,  iv.  3.  5. 

Sinapi,  iv.  3.  4. 

Sinapifms,  vi.  2.  2.  iii.  2.3, 

Sifymbrium  jSafturtium,  iv.  3.  4. 

Sloes,  iv.  2.  2. 

Snuff  in  head-ach,v.  2 3.  1. 

See  errhines. 

Snuffs  of  candles,  vi.  3.  4. 

Society,  i.  2.  3.  7. 

Soot,  vi.  3.  4. 

Sorbentia,  various  kinds,  iv.  2.  1. 
Spafmodic  dodtrine  exploded,  vii.  2.  3. 
Spermaceti,  iii.  3.  3.  3. 

Spice,  noxious,  iii.  r.  12. 

Spirit  of  wine  noxious,  ii.  2.  1. 

Sponge,  burnt,  vi.  3.  4. 

Squill.  See  Scilla. 

Starch,  i.  2.  3.  r. 

froi'.i  poifonous  roots,  i.  2. 3.  4. 
Steam,  bath  of,  iv.  2.  3.  8. 

Steel,  iv.  2.  6.  1. 

forwards  and  reprefle3  menflrua- 
tion,  iv.  2.  6.  6. 
powder,  iv.  2.  6.  6. 

Stizolobium  filiqua  hirfuta,  iii.  2.  7. 
vii.  3.  1 1. 

Strychnos  nut  vomica,  ii.  3.  1. 
Sublimate  of  mercury,  iv.  2.7.  iv.  2.  9. 
Sugar  nourifhing,  i.  2.  3.  1.  and  5.  iii. 
3-  3-  3- 

formed  after  the  death  of  the 
plant,  i.  2.  3.  5. 
aperient,  iii.  3.  5.  r. 

Sulphur,  iii.  3.  5.  4. 

Sweats  in  a morning,  iii.  2.  1.  1. 
on  waking,  iii.  2.  x.  r. 
cold,  v.  2.  5. 

flopped  by  opium,  iv.  2.  r.  2. 

T. 

Taenia,  vermes.  See  Worms. 
Tantarinds,  iii.  3.  5.  1. 

Tarifey,  tanacetum, iv.  3.3. 

Tar,  iii.  3.  3. 

Tartar,  cryflals  of,  iii.  3.  5. 1.  Qlafs  i. 
2.  3-  tj- 

vitriolate,  iii.  3.  5.  3. 
emetic,  v,  2.  x.  v.  2.  2 
Tea,  vii.  2.  x. 

Tears,  iii.  2.  10. 

Tcflaceous  powders,  iv.  2.  2. 
Tetradynamia,  plants  of,  iv.  2.  4.. 
Tindlure  of  digitalis,  iv.  2.  3-  7. 


Tinea,  herpes,  iv.  2.  1.  4. 

Tobacco,  ii.  3.  1.  iii.  3.  9.  iv.  2.  3. 

injures  digeftion,  iii.  2.  2.  3. 

Tolu  balfam,  iii.  3.  3. 

Tonics,  iv.  1.  to. 

Tormentilla  eredta,  iv.  3.  5.. 

Torpentia,  vii. 

Tragacanth  gum,  iii.  3.  3.  3. 

Turpentine,  vi.  2.  4. 

fpirit  of,  iii.  2.  6«. 

Turpeth  mineral,  v.  2.  3. 

Tuflilago  farfara.iii.  3.  3.  3. 

U. 

Ulcers  cured  by  bandage,  iv.  2.  10.  2. 
fcrofulous,  iv.  2.9. 
of  the  mouth,  iv.  2.  2. 
cured  by  abfarption,  ii.  2.  l.  4. 
iv.  2..  3.  5.  iv.  2.  7. 

Uva  urfi,  iv.  3.  5. 

V. 

Valerian,  vi.  3.  3. 

Vegetable  acids,  iv.  2.  1. 

food,  i.  2.  r.  2. 

Venereal  ulcers,  iv.  2.  7. 

Venefedtion,  vii.  2.4.  iv.  2.  8. 

diminifhes  fecretions,  vii. 

2.  4. 

increafes  abfoiptions,  vii. 

2.  4- 

Veratrum,  v.  3.  2. 

Vibices,  iv.  2 4.  3, 

Vinegar,  iv.  2.  1.  9.  iv.  3.  4.  3.  ii.  2. 1. 9. 

Vitriol  blue  in  agues,  iv.  2.  6. iv.  2.  2. 
in  ulcers,  iv.  2.  9. 
white,  iv.  3.  6.  v.  2, 1. 
acid  of,  iv.  2.  X. 
in  fweats,  iv.  1.  1. 
in  fmall-pox,  iv.  1.  r. 

Volatile  fait,  vi.  3.  6. 

Vomiting,  v.  2,  2. 

flopped  by  mercury,  vi.  2.  2. 

Vomits,  iv.  2.  3.  7. 

W. 

Warm-bath,  ii.  2.  2.  1. 

faline,  iv.  2 3.  8. 
in  diabetes,  vi.  2.  4. 

Water,  i.  2.  4. 

dilutes  and  lubricates,  vii.  2.  2. 
cold,  produces  fweats,  iii.  2.  X. 
iced,  in  ileus,  vi.  2.  5. 
crelles*  iv.  3. 4. 

Whey  of  milk,,  iii.  3.  5.  2.  i.  2.  2.  2. 

Willow, bark,  iv.  2.  3.  2. 

Wine,  ii.  3.  1. 

Worms,  vii.  x.  2.  iii.  2.  7.  iv.  2.  6.  4. 
in  fheep,  iv.  2.  6.  4. 

Wounds  cured  by  bandage,  iv.  2.  10.  2-. 

Z. 

Jf.inc,  vitriol  of,  v.  3.  I, 


DIRECTIONS  to  the  BINDER . 


2.  Pleafe  to  place  the  Plate  confiding  of  one  red  fpot, 
at  Se£t.  III.  i.  page  9. 

2.  Confiding  of  one  black  fpot,  at  Seel.  III.  3. 

3.  page  12. 

3.  — * — Confiding  of  five  concentric  coloured  circles, 

at  Se£t.  III.  3,  6.  page  13. 

4.  ■ Confiding  of  one  yellow  circle  furrounded 

by  one  blue  one,  at  Seft.  XL.  4.  2. 
page  451. 

5.  — Confiding  of  one  yellow  circle  and  two  blue 
ones,  at  Seel.  XL.  10.  3.  page  462. 

Confiding  of  the  word  BANKS  in  blue  on  a 
yellow  ground,  at  Sect.  XL.  10.  5. 
page  465. 


6. 
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Darwin 


